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Introduction 

This Quality Assurance Project Plan (QAPP) describes the implementation of the sampling, analysis, and 
associated Quality Assurance (QA) and Quality Control (QC) activities developed for the Groundwater and 
Granular Activated Carbon (GAC) Treatment System Monitoring at the Reilly Industries, Inc. Nation Priorities 
List (N.P.L.) site 

This document adopts United States Environmental Protection Agency (USEPA) applicable Uniform Federal 
Policy (UFP) QAPP Worksheets [Publication Numbers: USEPA: EPA-505-B-04-900A; Department of 
Defense (DoD): DTIC ADA 427785] (USEPA 2005). Previously approved non-UFP QAPPs were utilized for 
compilation of the UFP QAPP content of this plan. 

Background Information 

Groundwater in the City of St.Louis Park has been found to contain polycyclic aromatic hydrocarbons (PAH) 
as a result of activities at a coal-tar distillation and wood-preserving plant (Site) operated from 1917 to 1972. 
Numerous previous studies have identified PAH in various aquifers beneath St. Louis Park and adjacent 
communities. Accordingly, the site of the plant operations was placed on the NPL and the federal and state 
governments sought remediation of environmental contamination via United States District Court Case No. 
Civil 4-80-469. As a result of this litigation, a Consent Decree Remedial Action (CD-RAP) was agreed to by the 
USEPA, the Minnesota Pollution Control Agency (MPCA), Minnesota Department of Health (MDH), the City of 
St. Louis Park (CSLP), the Reilly Tar and Chemical Corporation, and other parties in April of 1986. This CD-
RAP requires sampling and analysis of groundwater and treated groundwater at the site. 

The groundwater contamination is being monitored and controlled by a number of wells throughout the City. 
There are monitoring wells in addition to pumping wells. The pumping wells serve as source and gradient 
control wells. These wells are screened within the four uppermost aquifers beneath the City. The aquifers, in 
order of shallow to deep are: the Drift, Platteville, St. Peter, and Prairie du Chien-Jordan aquifers. The City 
water supply is obtained from the Prairie du Chien-Jordan aquifer. 

Well placement was determined by previous studies that identified areas of contamination extending from the 
Reilly Site. Groundwater is controlled by a series of pumping wells that capture the groundwater flowing from 
the site. These wells pump the water through a treatment facility that discharges to the sanitary sewer. This 
limits the further spread of contamination in the groundwater. A number of additional monitoring wells are 
sampled regularly in accordance with the CD-RAP to determine the rate of natural attenuation. Most of the 
wells sampled have shown a significant decrease in PAH concentrations since monitoring began in 1988. 

A more detailed explanation of site background is contained on Pages 3 through 9 of the Consent Decree. The 
City's consulting company is ENSR (now AECOM). AECOM works with the City to address issues concerning 
the CD-RAP which includes work plan development and implementation for various tasks, groundwater 
sampling, and compliance to the CD-RAP. 

A summary of the aquifers which underlie the former wood preserving plant site, their approximate location 
below the surface level, the general use of the aquifers, and the relative maximum historical PAH 
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concentration measured in each unit (as indicated by historical records and the federal government's Record 
of Decision in Case No. Civil 4-80-469) are as follows: 

Aquifer Approximate 
Depth (ft.) Use 

Approximate Upper 
Concentration of Total 

PAH 
Drift-Platteville 0 - 90 Industrial/Monitor wells 1,000 µg/l off site 

St. Peter 90 - 200 Municipal/Private drinking 
water wells 10 µg/l off site 

Prairie du Chien-
Jordan 250 - 500 Municipal drinking water wells 10 µg/l off site 

Ironton-Galesville 700 - 750 Industrial 5 µg/l on site 
Mt. Simon-Hinckley 800 – 1,100 Municipal drinking water wells 0.080 µg/l off site 

 

More extensive information relative to the identified level of PAHs in the various aquifers is provided in the 
following reports: 

• Annual Monitoring Reports for 1988 through 2007 

• St. Peter Aquifer Remedial Investigation Report (March 30, 1989) 

• Drift-Platteville Aquifer (Northern Area) Remedial Investigation Report (March 30, 1989) 
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QAPP Worksheet #1 (UFP-QAPP Manual Section 2.1) Title and Approval Page 

Document Title:  Quality Assurance Project Plan  for Sampling and Analysis − Groundwater and GAC 
Treatment System Monitoring for Reilly Industries, Inc. N.P.L Site, St.Louis Park, Minnesota 

Lead Organization:  AECOM, Inc. (formerly ENSR), representing The City of St. Louis Park, St. Louis Park, 
Minnesota 55416  

Preparer’s Name and Organizational Affiliation:  Robert Kennedy, AECOM  

Preparer’s Address, Telephone Number, and E-mail Address: 

2 Technology Park Drive, Westford, MA 01886-3140  

978-589-3000 

Robert.Kennedy@aecom.com,  

Preparation Date (Day/Month/Year):  December, 2008 

 
 
 
 
 
Investigative Organization’s Project Leader  
 William Gregg / AECOM, Inc./ December 2008 
 
 
 
 
Regulatory Organization’s Project Leader  

Remedial Project Manager-Superfund  Matthew J. Ohl / USEPA Region 5/ December 2008 
 
 
 
 
Regulatory Organization’s Project Leader  
 Nile Fellows / MCPA / December 2008  
 
 

mailto:Robert.Kennedy@aecom.com�
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QAPP Worksheet #2 (UFP-QAPP Manual Section 2.2.4) QAPP Identifying Information 

Site Name/Project Name: Reilly Industries, Inc. N.P.L. Site / Groundwater and GAC Treatment System  
Site Location:    St.Louis Park, Minnesota 

Site Number/Code:    EPA ID# MND980609804 
Operable Unit:    OU-2, OU-3, OU-4, OU-5 
Contractor Name:     AECOM,Inc. 
Contractor Number:    Not Applicable (N/A) 
Contract Title:     N/A 
Work Assignment Number:   N/A 

1. Identify guidance used to prepare QAPP:  

Uniform Federal Policy for Quality Assurance Project Plans. Evaluating, Assessing, and Documenting 
Environmental Data Collection and Use Programs. Part 1: UFP-QAPP Manual. Final Version 1. March 
2005. Intergovernmental Data Quality Task Force (US Environmental Protection Agency, US Department 
of Defense, US Department of Energy). USEPA 505-B-04-900A. 

2. Identify regulatory program:  Comprehensive Environmental Response Compensation, and Liability Act. 
(CERCLA) 

3. Identify approval entity:  USEPA Region 5 

4. Indicate whether the QAPP is a generic or a project-specific QAPP.  (circle one) 

5. List dates of scoping sessions that were held: 

 No scoping sessions were held. 

6. List dates and titles of QAPP and SAP documents written for previous site work, if applicable: 

Title 
ENSR, 2007.  2008 Sampling Plan, Reilly Tar & Chemical Corp., N.P.L. Site, St. Louis 
Park, Minnesota. Submitted October 31, 2007 
ENSR, 2008.  2009 Sampling Plan, Reilly Tar & Chemical Corp., N.P.L. Site, St. Louis 
Park, Minnesota. Submitted October 31, 2007 

 

7. List organizational partners (stakeholders) and connection with lead organization: 

This work will be performed under the requirements of the CD-RAP for the Reilly Tar and Chemical 
Corporation N.P.L Site in St. Louis Park, Minnesota., as well as requirements from USEPA Region 5, the 
MPCA, and the MDH. 

8. List data users:__See item #7 above.__ 
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9. If any required QAPP elements and required information are not applicable to the project, then circle the 
omitted QAPP elements and required information on the attached table.   
Provide an explanation for their exclusion below:  

Worksheet #9 is omitted because project specific scoping session information is not available. Project 
scope is defined by the requirements of the CD-RAP. 
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Required QAPP Element(s) and 
Corresponding QAPP Section(s) Required Information 

Crosswalk to QAPP 
Worksheet No. or 

Related Documents 

Project Management and Objectives 

2.1  Title and Approval Page - Title and Approval Page 1 

2.2 Document Format and Table of Contents 
    2.2.1 Document Control Format 
    2.2.2 Document Control Numbering 

System 
    2.2.3 Table of Contents 
    2.2.4 QAPP Identifying Information 

- Table of Contents 
- QAPP Identifying Information 
 

2 

2.3 Distribution List and Project Personnel 
Sign-Off Sheet 

 2.3.1 Distribution List 
 2.3.2 Project Personnel Sign-Off Sheet 

- Distribution List 
- Project Personnel Sign-Off Sheet 

3 
4 

2.4 Project Organization 
     2.4.1 Project Organizational Chart 
     2.4.2 Communication Pathways 
     2.4.3 Personnel Responsibilities and 

Qualifications 
     2.4.4 Special Training Requirements and 
Certification 

- Project Organizational Chart 
- Communication Pathways 
- Personnel Responsibilities and 

Qualifications Table 
- Special Personnel Training Requirements 

Table 

5 
6 
7 
 
8 
 

2.5 Project Planning/Problem Definition 
     2.5.1 Project Planning (Scoping) 
     2.5.2 Problem Definition, Site History, and 

Background 
    

- Project Planning Session Documentation 
(including Data Needs tables) 

- Project Scoping Session Participants Sheet 
- Problem Definition, Site History, and 

Background 
- Site Maps (historical and present) 

NA 
 
NA 
10 and Introduction 
 
Reports submitted March 
15 Annually 

2.6 Project Quality Objectives (PQOs) and 
Measurement Performance Criteria 

     2.6.1 Development of PQOs Using the 
Systematic Planning Process 

     2.6.2 Measurement Performance Criteria 

- Site-Specific PQOs 
 

 
- Measurement Performance Criteria Table 

11  
 
 
12 

2.7   Secondary Data Evaluation - Sources of Secondary Data and 
Information 

- Secondary Data Criteria and Limitations 
Table  

13 

2.8 Project Overview and Schedule 
     2.8.1 Project Overview 
     2.8.2 Project Schedule 

- Summary of Project Tasks 
- Reference Limits and Evaluation Table 
- Project Schedule/Timeline Table 

14 
15 
16 
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Required QAPP Element(s) and 
Corresponding QAPP Section(s) Required Information 

Crosswalk to QAPP 
Worksheet No. or 

Related Documents 

Measurement/Data Acquisition 

3.1 Sampling Tasks 
     3.1.1 Sampling Process Design and 

Rationale 
     3.1.2 Sampling Procedures and 

Requirements 
 3.1.2.1 Sampling Collection 

Procedures 
 3.1.2.2 Sample Containers, Volume, 

and Preservation 
 3.1.2.3 Equipment/Sample Containers 

Cleaning and Decontamination 
Procedures 

 3.1.2.4 Field Equipment Calibration, 
Maintenance, Testing, and 
Inspection Procedures 

 3.1.2.5 Supply Inspection and 
Acceptance Procedures 

 3.1.2.6 Field Documentation 
Procedures 

- Sampling Design and Rationale 
- Sample Location Map 
- Sampling Locations and Methods/ SOP 

Requirements Table 
- Analytical Methods/SOP Requirements 

Table 
- Field QC Sample Summary Table 
- Sampling SOPs 
- Project Sampling SOP References Table 
- Field Equipment Calibration, Maintenance, 

Testing, and Inspection Table 

17 
SAP 
18 
 
19 
 
20 
Appendix B 
21 
22 

3.2 Analytical Tasks 
     3.2.1 Analytical SOPs 
     3.2.2 Analytical Instrument Calibration 

Procedures 
     3.2.3 Analytical Instrument and 

Equipment Maintenance, Testing, 
and Inspection Procedures 

     3.2.4 Analytical Supply Inspection and 
Acceptance Procedures 

- Analytical SOPs 
- Analytical SOP References Table 
- Analytical Instrument Calibration Table 
- Analytical Instrument and Equipment 

Maintenance, Testing, and Inspection 
Table 

Appendix C 
23 
24 
25 

3.3 Sample Collection Documentation, 
Handling, Tracking, and Custody 
Procedures 

     3.3.1 Sample Collection Documentation 
     3.3.2 Sample Handling and Tracking 

System 
     3.3.3 Sample Custody 

- Sample Collection Documentation 
- Handling, Tracking, and Custody SOPs 
- Sample Container Identification 
- Sample Handling Flow  
- Example Chain-of-Custody Form and Seal 

26 
Appendix B 
27 
27 
Appendix B 

3.4 QC Samples 
     3.4.1 Sampling QC Samples 
     3.4.2 Analytical QC Samples 

- QC Samples Table 
 

28 
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Required QAPP Element(s) and 
Corresponding QAPP Section(s) Required Information 

Crosswalk to QAPP 
Worksheet No. or 

Related Documents 
3.5 Data Management Tasks 
     3.5.1 Project Documentation and Records
     3.5.2 Data Package Deliverables 
     3.5.3 Data Reporting Formats 
     3.5.4 Data Handling and Management 
     3.5.5 Data Tracking and Control 

- Project Documents and Records Table 
- Analytical Services Table 
- Data Management Procedures 
 

29 
30 
29 

Assessment/Oversight 

4.1 Assessments and Response Actions 
     4.1.1 Planned Assessments 
     4.1.2 Assessment Findings and 

Corrective Action Responses 

- Planned Project Assessments Table 
- Assessment Findings and Corrective 

Action Responses Table 

31 
32 
 

4.2 QA Management Reports - QA Management Reports Table 33 

4.3   Annual Report To be completed following data collection Not Available (NA) 

Data Review 

5.1 Overview 
5.2   Data Review Steps 
     5.2.1 Step I: Verification 
     5.2.2 Step II: Validation 
 5.2.2.1 Step IIa Validation Activities 
 5.2.2.2 Step IIb Validation Activities 
    5.2.3 Step III: Usability Assessment 
 5.2.3.1 Data Limitations and Actions 

from Usability Assessment  
 5.2.3.2 Activities 

- Verification (Step I) Process Table 
- Validation (Steps IIa and IIb) Process Table 
- Validation (Steps IIa and IIb) Summary 

Table 
- Usability Assessment 

34 
35 
36 
 
37 

5.3   Streamlining Data Review 
    5.3.1 Data Review Steps To Be 

Streamlined 
    5.3.2 Criteria for Streamlining Data 

Review 
    5.3.3 Amounts and Types of Data 

Appropriate for Streamlining 

To be completed following data evaluation NA 
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QAPP Worksheet #3 (UFP-QAPP Manual Section 2.3.1) Distribution List 

The following persons will receive a copy of the approved Final QAPP, subsequent QAPP revisions, addenda, and amendments: 

QAPP Recipients Title Organization Telephone 
Number 

Address Document 
Control Number

Matthew Ohl Remedial Project Manager 
(RPM), USEPA 

USEPA 312-886-4442 77 West Jackson  
Mail Code HSR-6J  
Chicago, Illinois 60604 

 

Nile Fellows Project Leader MPCA 651-296-7299 520 Lafayette Road North 
St. Paul, Minnesota 55155 

 

John Jones  Director of Regulatory 
Management 

Vertellus 
Specialties, Inc. 

317-248-6427 300 North Meridian Street, 
Suite 1500 
Indianapolis, Indiana 46204-1763 

 

Lisa Uriell Laboratory Project Manager TestAmerica(TA) 
- Denver 

303-736-0157 4955 Yarrow Street 
Arvada, Colorado 80002 

 

William Gregg Project Manager/Field 
Coordinator 

AECOM 651-222-0841 413 Wacouta Street 
St. Paul, MN 55101 

 

Scott Anderson Superintendant of Utilities CSLP 952-924-2557 5005 Minnetonka Boulevard 
St. Louis Park, Minnesota 55416 

 

Andrew Tarara Field QA Manager AECOM 651-222-0841 413 Wacouta Street 
St. Paul, MN 55101 

 

Lori Herberich Project QA Officer AECOM 978-589-3383 2 Technology Park Drive 
Westford, MA 01886-3140 

 

James Herberich Data Management Task 
Manager 

AECOM 978.589.3193 2 Technology Park Drive 
Westford, MA 01886-3140 

 

Karen Kuoppala Laboratory QA Manager TA-Denver 303-736-0157 4955 Yarrow Street 
Arvada, Colorado 80002 
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QAPP Worksheet #4 (UFP-QAPP Manual Section 2.3.2) Project Personnel Sign-Off Sheet 

Organization:  A completed sign-off sheet will be maintained in the files for each organization executing tasks for this project. 

Project Personnel Title Telephone Number Signature* Date QAPP Read 

     

     

     

     

     

     

     

*Signature indicates that personnel have read the applicable QAPP sections and will perform the tasks as described. 
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QAPP Worksheet #5 (UFP-QAPP Manual Section 2.4.1) Project Organizational Chart 

 EPA 
PROJECT MANAGER 

M. Ohl 
 

QAPP REVIEW/APPROVAL 
LAB/FIELD AUDITS 
Quality Assurance Section                     Central Region Lab 

MDH  
PROJECT MANAGER 

R. Clark 

AECOM 
PROJECT MANAGER 

W. Gregg 

AECOM 
QA MANAGERS 

L. Herberich 
D. Tarara-Field QA Mgr. 

TA-Denver 
PROJECT MANAGER 

L. Uriell 

FIELD  
COORDINATOR          

W. Gregg
 

TA-Denver 
QUALITY ASSURANCE 

MANAGER 
K. Kuoppala 

 ORGANIC LABORATORY 
OPERATIONS MANAGER 

Susan Decker 

SAMPLING TEAM 

SAMPLE CUSTODIAN 
SAMPLE CONTROL 

GROUP LEADER 
J.  Wyeth 

ANALYST 

MPCA 
PROJECT MANAGER 

N. Fellows 
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QAPP Worksheet #6 (UFP-QAPP Manual Section 2.4.2) Communication Pathways 

Communication Drivers Responsible Entity Name Telephone Number 
Procedure  

(timing, pathways, etc.) 

Field activities status and 
issues 

AECOM Field Coordinator William Gregg  Communicate daily, or as needed, with AECOM 
field personnel, subcontractors, and AECOM 
Field QA Manager directly, or via e-mail or phone. 
Minor work plan deviations and/or proposed 
revisions will be documented and communicated 
in writing, with a copy sent to USEPA. 

Sampling progress/laboratory 
coordination 

AECOM Field Coordinator William Gregg  Communicatedaily, or as needed, with AECOM 
Project Field QA Manager and Laboratory PM via 
e-mail or phone. 

Health and safety briefings and 
updates 

AECOM Field Coordinator William Gregg  Communicate daily during samplingwith field 
personnel. 

Significant health and safety 
concerns or incidents 

AECOM Field Coordinator William Gregg  Communicate immediately with AECOM Regional 
EHS Manager. 

Analytical laboratory issues, 
including coordination with field, 
schedule, and technical issues 

AECOM Project Field QA 
Manager 

Andrew Tarara  Communicate with AECOM Field Coordinator and 
Laboratory PM as needed via phone or e-mail. 

Analytical data validation issues AECOM Project QA Officer Lori Herberich  Communicate with Laboratory PM as needed via 
phone or email; significant issues will be 
communicated to AECOM PM and AECOM 
Project Field QA Manager. 

Audit findings (field and/or 
laboratory) 

AECOM Project QA Officer/ 
AECOM Project Field QA 
Manager 

Lori Herberich/ 
Andrew Tarara 

 Communicate findings to AECOM PM or 
Laboratory PM (as appropriate); transmit final 
audit reports, including corrective actions to 
AECOM PM 
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Communication Drivers Responsible Entity Name Telephone Number 
Procedure  

(timing, pathways, etc.) 

Project status and issues 
(internal) 

AECOM PM William Gregg  Communicate with CSLP as needed, via email or 
phone. 

Project status and issues 
(external) 

AECOM PM William Gregg  Communicate with USEPA RPM and MPCA PM 
as needed via e-mail or phone; submit monthly 
status reports.  

Data management Laboratory PM Mike Phillips  Transmit EDDs to Data Management Task 
Manager 

 AECOM Project QA Officer Lori Herberich  Communicate with Data Management Task 
Manager regarding final data qualifiers. 

Stop Work (technical non-
compliance) 

AECOM Field team, Project 
Field QA Manager 

Andrew Tarara  Any personnel believing that a work stoppage is 
necessary shall first verbally notify the AECOM 
PM, who will in turn verbally notify CSLP, if 
necessary.  Given the potential significance of 
such communications, this should occur as 
quickly as possible. 
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QAPP Worksheet #7 (UFP-QAPP Manual Section 2.4.3) Personnel Responsibilities and Qualification Table 

Name Title 
Organizational 

Affiliation Responsibilities 
Education and Experience 

Qualifications1 

William Gregg Project Manager AECOM Overall responsibility for completion of project 
in accordance with CD-RAP and HASP 
requirements, including technical, financial, and 
scheduling.  All deviations from approved 
project plans will be discussed with and 
approved by the Project Manager.  Primary 
point of contact with the USEPA and MPCA. 

BS, Geology, 31 years experience 

Andrew Tarara Project Field QA 
Manager 

AECOM Responsible for the execution and completion 
of the monitoring program, including 
procurement of analyticalsubcontractors, 
review of task deliverables, and serving as the 
focus for coordination of all field and laboratory 
tasks.  The Task Manager will keep the 
AECOM PM apprised of the status of the task, 
as well communicate any issues with the 
schedule, budget, or achievement of the task 
objectives. 

BA, Geology, 13 years experience 

William Gregg Field Coordinator AECOM Responsible for implementing field sampling 
activities in accordance with the approved 
plans.  Primary responsibilities will include 
directing activities on site, monitoring 
subcontractor performance in the field, 
reviewing field records, and communicating 
status, quality issues, or delays with CSLP or 
USEPA as needed..   

BS, Geology, 31 years experience 

Lori Herberich Project QA Officer  AECOM Responsible for reviewing and approving QA 
procedures, ensuring that planned QA 
assessments (e.g., technical surveillance 
audits) are conducted according to the QAPP, 
and coordinating data validation.   

BS, Forest Biology, 21 years 
experience 
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Name Title 
Organizational 

Affiliation Responsibilities 
Education and Experience 

Qualifications1 

Peter Sullivan Regional EHS 
Manager 

AECOM Responsible for ensuring that the objectives of 
AECOM Health and Safety Program are met 
and for monitoring task activities for 
conformance to the HASP. 

BS, Chemical Engineering, 8 years 
experience 

James Herberich Data Management 
Task Manager 

AECOM Responsible for data management activities for 
project.  

BA, Engineering Sciences,   22 years 
experience. 

Lisa Uriell Laboratory PM TA Acts as the primary point of contact at TA 
facilities for the AECOM Project Chemist to 
communicate and resolve sampling, receipt, 
analysis, and storage issues.   

BS, Biology, 3 years experience 

Karen Kuoppola Laboratory QA 
Manager 

TA Responsible for reviewing and approving 
laboratory QA procedures, ensuring that 
planned QA assessments are conducted 
according to the QAPP or SAP and relevant 
EPA methods and associated QA/QC 
requirements. 

BA, Chemistry/Geology, 25 years 
experience 

1  Resumes of all individuals are available upon request. 
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QAPP Worksheet #8 (UFP-QAPP Manual Section 2.4.4) Special Personnel Training Requirements Table 

Project Function 

Specialized Training 
by Title or 

Description of Course Training Provider 
Training 

Date 
Personnel/Groups 
Receiving Training 

Personnel Titles/ 
Organizational 

Affiliation 
Location of Training 
Records/Certificates 

40 hour HAZWOPER a AECOM 1/12/84 

8 hour HAZWOPER 
Manager/Supervisor 

AECOM 5/7/88 

HAZWOPER 8-hr 
Refresher 

AECOM 12/13/07 

Hazard Communication AECOM 10/05/05 

Hazmat awareness AECOM 10/20/06 

Hazmat shipping AECOM 10/10/06 

PM/ Field 
Coordinator 

First Aid ARC  12/18/07 

William Gregg Project Manager/ 
AECOM  

AECOM  St. Paul 

40 hour HAZWOPER  Compliance Solutions 3/31/00 

HAZWOPER 8-hr 
Refresher 

AECOM 10/02/08 

Hazard Communication AECOM 10/05/05 

Hazmat awareness AECOM 10/19/06 

Hazmat shipping AECOM 1/10/08 

Project Field QA 
Manager 

First Aid/CPR ARC  12/18/07 

Andrew Tarara On-Site Field 
Coordinator/AECOM 

AECOM St. Paul 

Hazmat awareness AECOM Various 

40 hour HAZWOPER AECOM Various 

Field Sampling 
Personnel 

HAZWOPER 8-hr 
Refresher 

AECOM Various 

Field Sampling 
Team 

AECOM Field 
Technicians 

AECOM  St. Paul and 
Plymouth 
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a  Hazardous Waste Operations and Emergency Response 

All AECOM and CSLP personnel working on the project will be properly trained and qualified individuals. Prior to commencement of work, personnel 
will be given instruction specific to this project, covering the following areas: 

• Organization and lines of communication and authority 

• Overview of the Site Management Plan and QAPP 

• Documentation requirements 

• Decontamination requirements 

• Health and Safety considerations 

Training of field personnel will be provided by the Field Coordinator or a qualified designee. 

The analysts performing chemical analyses of samples will be trained in and will have exhibited proficiency in the analytical methods to be employed. 
AECOM, CSLP, and TA are responsible for maintaining documentation of training for their respective employees working on the project. 
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QAPP Worksheet #10 (UFP-QAPP Manual Section 2.5.2) Problem Definition and  
QAPP Worksheet #11 (UFP-QAPP Manual Section 2.6.1) Project Quality Objectives/Systematic Planning Process Statements 

Step 1 - The problem to be addressed by the project.  Groundwater in five aquifers in the CSLP contains PAHs as a result of historical coal-tar 
distillation and wood-preserving activities at the Reilly site from 1917 to 1972. The source controls at the site are designed to limit the spread of the 
PAH plume and drinking water treatment is provided to ensure an adequate supply of drinking water. The concentration of PAH needs to monitored 
continually to ensure that the public water supply meets the PAH criteria outlined in the CD-RAP and that the PAH concentrations in groundwater 
are not increasing.  

Step 2 – Identify the Decision. Groundwater and treated drinking water samples will be periodically collected and analyzed for PAH. The decision 
to made based on the data generated during these activities is whether the drinking water meets the PAH criteria and whether PAH is spreading in 
the aquifers.  

Step 3 – Identify Inputs to the Decision. The groundwater monitoring network in St. Louis Park is well established based on monitoring since 
1987. A series of wells in each aquifer as discussed in section A.6 are to provide sampled data for this program. The samples will be analyzed for 
PAH to evaluate contaminant concentrations. 

Step 4 – Define the Boundaries of the Study.  The spatial boundaries of the study are based on the plume geometry presented in the Annual 
Monitoring Reports. The spatial boundary varies between aquifers; however, the plume is generally contained within the CSLP city limits. 

Step 5 – Develop a Decision Rule. Decisions affecting public health involve samples of municipal drinking water wells and comparing the results to 
the drinking water criteria outlined in the CD-RAP. If municipal drinking water sample exceed the Advisory Level for PAH, then it will be re-sampled 
according to the procedures described in the CD-RAP. Monitoring conducted since 1988 has revealed a stable PAH plume. For example, PAH 
concentrations at individual wells have shown little fluctuation over time. The drinking water wells have an established re-sampling action plan 
described in sections 4.3.2 and 12.1 of the CD-RAP. Groundwater sampling frequency is defined in Tables B-2 and B-3. Worksheet # 18 

Step 6 – Specify Limits on Decision Errors. The only limitations are the data quality limitations based on the analytical methodologies used. 
Because of the re-sampling provisions outlined in the CD-RAP and because of the extensive historical data, the chance of a decision error based on 
sampling results is very low. 

Step 7 – Optimize the Design for Obtaining Data. The wells to be sampled for this program were selected to be representative of each of the five 
aquifers being monitored. The sampling design has been developed to support the objective of comparing PAH concentrations to drinking water 
criteria and historic water quality results.  
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AECOM works with CSLP to address issues concerning the CD-RAP that includes work plan development and implementation for various tasks, 
groundwater sampling, and compliance to the CD-RAP.  Annual reports will include calculations of the sums of specific PAHs described below. 

For active drinking water wells, TA will notify CSLP by telephone, within 24 hours of completing an analysis, whenever a sample analysis is shown to 
exceed the following Advisory Levels or Drinking Water Criterion: 

Parameter 
Advisory 

Level Drinking Water Criterion 
Sum of Benzo(a)pyrene and 
Dibenz(a,h)anthracene1 

3.0 ng/L1 5.6 ng/L 

Total Carcinogenic PAH2 15 ng/L3 28 ng/L3 
Total Other PAH 175 ng/L 280 ng/L 
1 Or the detection limit, whichever is largest 
2 See Table A-3 
3 Different concentrations for additional carcinogenic PAH may be established in accordance 

with the procedure specified in Part D.1 of the Consent Decree 
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QAPP Worksheet #12 (UFP-QAPP Manual Section 2.6.2) Measurement Performance Criteria Table 

Matrix Sediment    
Analytical Groupa PAHs and  select SVOCs (HRGC/LRMS)    
Concentration Level Low (part per billion)    

Sampling Procedureb 
Analytical 

Method/SOPc DQIs 
Measurement Performance 

Criteriad 

QC Sample and/or 
Activity Used to 

Assess Measurement 
Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

SOP 7130 DV-MS-0011   Accuracy/Bias-
Contamination No target compound >RL Method Blank/Instrument 

Blank A 

 DV-MS-0011   
Accuracy/Bias- 
Contamination 

No target compound >RL Equipment Rinsate 
Blanks S & A 

 DV-MS-0011   Accuracy/Bias Compound-specific, see 
Appendix  A LCS A 

 DV-MS-0011   Accuracy/Bias Compound-specific, see 
Appendix A MS S & A 

 DV-MS-0011   Accuracy/Bias Compound-specific, see 
Appendix A Surrogates A 

 DV-MS-0011   Accuracy/Bias Supplier Certified Limits PE Sample A 

 DV-MS-0011   Precision Compound-specific, see 
Appendix A MSD S & A 

 DV-MS-0011   Precision RPD ≤ 30% if both samples are 
> 5x RL Field Duplicate S & A 

 DV-MS-0011   Completeness ≥ 90% Data Completeness 
Check S & A 

a Refer to QAPP Worksheet #15 for a complete list of analytes for each analytical group  
b Refer to QAPP Worksheet #21 
c Refer to QAPP Worksheet #23 
d Analyte specific limits may be found in Appendix A 
e HRGC/LRMS: High Resolution Gas Chromatography/Low Resolution Mass Spectrometry – Selective Ion Monitoring 
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Matrix Sediment    
Analytical Groupa PAHs (HRGC/LRMS – SIM)e    
Concentration Level Low (part per trillion)    

Sampling Procedureb 
Analytical 

Method/SOPc DQIs 
Measurement 

Performance Criteriad 

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 

SOP 7130 DV-MS-0005  Accuracy/Bias-
Contamination 

No target compound >RL, 
No carcinogenic PAH > 
MDL 
No non-carcinogenic PAH 
>5x MDL 

Method Blank/Instrument 
Blank A 

 DV-MS-0005 Accuracy/Bias-
Contamination 

No target compound >RL, 
no common lab 
contaminants >5x RL 

Equipment Rinsate 
Blanks S & A 

 DV-MS-0005 Accuracy/Bias Compound-specific, see 
Appendix A LCS A 

 DV-MS-0005 Accuracy/Bias Compound-specific, see 
Appendix A MS S & A 

 DV-MS-0005 Accuracy/Bias Compound-specific, see 
Appendix A 

Pre-extraction Internal 
Standards A 

 DV-MS-0005 Accuracy/Bias Supplier Certified Limits PE Sample A 
 DV-MS-0005 Precision Compound-specific, see 

Appendix  MSD S & A 

 DV-MS-0005 Precision RPD ≤ 30% if both 
samples are > 5x RL Field Duplicate S & A 

 DV-MS-0005 Completeness ≥ 90% Data Completeness 
Check S & A 

a Refer to QAPP Worksheet #15 for a complete list of analytes for each analytical group  
b Refer to QAPP Worksheet #21 
c Refer to QAPP Worksheet #23 
d Analyte specific limits may be found in Appendix A 
e HRGC/LRMS-SIM: High Resolution Gas Chromatography/Low Resolution Mass Spectrometry – Selective Ion Monitoring 
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The principal objectives of the QAPP pertain to the collection of data that are sufficient to monitor the effectiveness of the GAC treatment system and 
to detect changes in groundwater quality. The Data Quality Objectives for this project are defined primarily in Worksheets #10, 12, and the 
Appendix A. The quality of the data gathered in this project can be defined in terms of the following elements: 

• Precision – Precision is the degree of agreement among repeated measurements of the same characteristic (analyte, parameter, etc.) 
under the same or similar conditions. Precise data will be achieved through the use of sampling and analytical procedures that 
minimize biases, through the use of standard procedures, through the meticulous calibration of analytical equipment and by 
implementing corrective action whenever measured accuracy and precision exceed pre-established limits.  

Field precision is assessed through the collection and measurement of field duplicates at a rate of one duplicate per 10 analytical 
samples (ten percent duplication), or Sample Delivery Group (SDG), whichever is less. Precision will be measured through the 
calculation of relative percent difference (RPD). The RPD is calculated as follows: 

where:  RPD = relative percent difference 
   D1 =  first sample value 
   D2 =  second sample value (duplicate) 

100 x 
)/2D + D(
1D - D1 = RPD

21

21
 

 

Precision in the laboratory is assessed through the calculation of RPD for duplicate samples, either as matrix spike/matrix spike 
duplicates (MS/MSDs) or as laboratory duplicates, depending on the method. Precision control limits for laboratory analyses are 
discussed in Appendix A, Table A-1. 

• Accuracy – Accuracy is the extent of agreement between an observed value (sampleresult) and the accepted, or true, value of the 
parameter being measured. The determination of the accuracy of a measurement requires knowledge of the true or accepted value for 
the signal being measured. Laboratory and method accuracy are calculated as a percentage using the following equation: 
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  where:  X = the observed value of measurement  
   T = "true" value 

Laboratory accuracy is assessed through the analysis of MS/MSDs, laboratory control samples (LCSs), and surrogate compounds, 
and the subsequent determination of percent recoveries (%Rs).  Accuracy control limits are given in Table A-3. The spike recovery is 
calculated in percentage using the following equation: 

100 x 
C

USSS =Accuracy ery −_covRe%  

where:   SS =  Spiked Sample Concentration 
   US = Unspiked Sample Concentration 
   C =  Spike Concentration added 

• Representativeness – Representativeness is the extent to which reported analytical results truly depict the PAH concentration in the 
sampled environment. Representativeness is optimized through proper selection of sampling sites, times and procedures, through 
proper sample preservation, and through prompt extraction and analysis. 

It is essential that representative groundwater samples be retrieved for laboratory analyses. Accuracy and precision in the 
measurement of parameters used to monitor groundwater as it is purged from monitor wells and piezometers will be achieved through 
the use of standard monitoring procedures carried out continuously during the sample retrieval task. Field measurement equipment will 
be calibrated in accordance with the manufacturer's recommendations, and appropriate corrective action will be initiated whenever 
measured accuracy and precision do not meet pre-established limits. Precision and accuracy of field measurement devices will be 
tested by taking duplicate samples and calculating the relative percent difference using the formula presented above. Duplicate field 
readings will be completed at a 10 percent frequency. 

  100 x 
T
X =Accuracy  



 

Section: Worksheet #12 
Revision: 0 

Date: December 2008 

Quality Assurance Project Plan 
Groundwater and GAC Treatment System Monitoring 
Reilly N.P.L. Site 
St.Louis Park, Minnesota  Page 5 of 6 

 
QAPP Worksheet #12 (UFP-QAPP Manual Section 2.6.2) Measurement Performance Criteria Table 
 

Q:\mw97\Projects\01620037\810\CSLP_QAPP Reilly NPL Site.doc 

• Comparability – Comparability is the extent to which comparisons among separate measurements will yield valid conclusions. 
Comparability among measurements in the monitoring program will be achieved through the use of rigorous standard sampling and 
analytical procedures outlined in the SOPs in Appendices B and C. 

• Completeness – Completeness is assuring that a sufficient number of successful (valid) measurements have been collected to 
characterize the concentrations of PAH in the influent and effluent of the treatment system and in the aquifers of interest over a period 
of time. For this project, the completeness objective is that 95 percent of the laboratory analyses and 95 percent of the field 
measurements will produce valid data. Field data will be supplemented by re-sampling if necessary to ensure completeness. 

• Sensitivity – Sensitivity is the ability of the method or instrument to detect the contaminant of concern at the level of interest. 
Determination of instrument sensitivity is accomplished by calibration using multiple concentrations of the analytes of interest. Once 
instrument sensitivity is demonstrated, analysis of replicate spiked samples of deionized reagent water at a concentration of one to five 
times the instrument sensitivity is used to determine method sensitivity (i.e. method detection limit). 

• Traceability - the extent to which results can be substantiated by hard-copy documentation. Traceability documentation exists in two 
forms: that which links final numerical results to authoritative measurement standards, and that which explicitly describes the history of 
each sample from collection to analysis. 

The fundamental mechanisms that will be employed to achieve these quality goals can be categorized as prevention, assessment and correction, as 
follows: 

1. Prevention of defects in the quality through planning and design, documented instructions and procedures, and careful selection and  
training of skilled, qualified personnel. 

2. Quality assessment through a program of regular audits and inspections to supplement continual informal review (refer to Section C.1 
of this QAPP). 

3. Permanent correction of conditions adverse to quality through a closed-loop corrective action system. 

The CSLP sampling program QAPP has been prepared in direct response to these goals. The QAPP describes the quality assurance program to be 
implemented and the quality control procedures to be followed by TA during the course of laboratory analyses in support of the various site 
investigation studies for the CSLP Site. The Quality Assurance objectives will require the use of field blanks, method blanks, field duplicates, 
surrogate spikes, matrix spikes and matrix spike duplicates. The overall required frequency of these QC sample types is provided in the table below.  
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Objective Frequency (%) 

Field Duplicates 10 

Field Blanks 10 

Method Blanks 5 

Surrogate Spikes 100 

Matrix Spikes/Duplicates 5 
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QAPP Worksheet #13 (UFP-QAPP Manual Section 2.7) Secondary Data Criteria and Limitations Table 

Secondary Data 

Data Source 
(Originating Organization, 

Report Title, and Date) 

Data Generator(s) 
(Originating Org., Data Types, 

Data Generation/Collection Dates) How Data Will Be Used Limitations on Data Use 

 

Most relevant site data 
has been collected and 
analyzed under the 
previous versions of this 
QAPP. 
 
This data is summarized 
in Annual Reports from 
1988 to the present. 
 
Some historical data 
collected before the RAP 
was used to make 
decisions about well 
placement and RAP 
development. 

AECOM 
 

USEPA CD_RAP,, September 
4, 1986 

TA-Denver laboratory  
(formerly STL-Denver, and Rocky 
Mountain Analytical)  

Evaluation of ongoing site 
cleanup 

None 
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QAPP Worksheet #14 (UFP-QAPP Manual Section 2.8.1) Summary of Project Tasks 

Sampling and Analysis Tasks - The USEPA, MPCA, MDH, CSLP, and Reilly have agreed to acceptable drinking water quality criteria for PAH. 
QAPP Worksheet #15 lists the nominal reporting limits for the target compounds listed in the CD-RAP. Currently, only TA-Denver has conducted the 
laboratory analyses of groundwater samples at the site.  

The list of chemicals of concern was negotiated as part of the Consent Decree. Based on the raw materials used and the products produced at the 
Reilly plant, mainly coal tar and creosote, PAH compounds and phenols were identified in the CD-RAP as compounds of concern. PAH has driven the 
risk associated with the Reilly site since 1978 when the Minnesota Department of Health developed a parts per trillion PAH analytical technique. 

QAPP Worksheet #15 lists the 31 PAH compounds that all samples are analyzed for. Generally not all of these compounds are detected in every 
aquifer. The Drift and Platteville aquifer wells are analyzed for a parts per billion reporting limit. At this higher level, most of the compounds are not 
detected. The other aquifers are analyzed using the lower parts per trillion analyses. W23 is a Prairie du Chien-Jordan aquifer well located on the site. 
Historical concentrations for this well can be found in the Annual report in Table 4-1. Typical concentrations in wells off-site are summarized in the 
table in the Intorduction section of this QAPP. 

Many of the wells sampled for this program were municipal drinking water wells or private/industrial production wells pre-dating the study of the site. 
Site specific studies have resulted in numerous monitoring wells and piezometers being installed in key down gradient locations at various depths.  

In conjunction with the implementation of remedial measures to limit the spread of contaminants, a granular activated carbon (GAC) treatment system 
has been installed to treat water from City wells (identified - SLP) 10 and 15. Further provisions of the RAP call for long-term monitoring of the influent 
and effluent of the GAC treatment system and the major aquifers underlying the region. The general objective of the monitoring program is to identify 
the distribution of PAH in the groundwater and compare the analytical data with water quality criteria established in the CD-RAP. Currently, both 
CSLP and ENSR are collecting the groundwater samples. Typically, CSLP collects water samples from pumping wells (i.e. City owned wells) and 
ENSR collects water samples from non-pumping wells (i.e. monitoring wells). The specific objectives of the sampling and analysis program, and 
therefore, the intended end use of the data vary slightly for the different aquifers (Mt. Simon-Hinckley, Ironton-Galesville, Prairie du Chien-Jordan, St. 
Peter, and Drift-Platteville) monitored in accordance with the CD-RAP. 

If any new Ironton-Galesville Aquifer drinking water wells are installed within one mile of well W23 (CD-RAP Section 6.2.1), then those wells will be 
sampled and analyzed for PAH to meet the objective of assuring protection of the wells from PAH resulting from the activities of Reilly at the Site. The 
analytical data would be used to compare the levels of PAH found in potential Ironton-Galesville Aquifer drinking water wells to the drinking water 
criteria established in the CD-RAP. 
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The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, including municipal drinking water wells, private or industrial wells, and 
monitoring wells are to (CD-RAP Section 7.3): 1) monitor the distribution of PAH in the aquifer, thus evaluating the source and gradient control 
system, and 2) assure the continued protection of drinking water wells from PAH resulting from the activities of Reilly at the Site. The analytical data 
will be used to compare the levels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH data and to various criteria established in the 
CD-RAP (e.g., drinking water criteria for drinking water wells and a cessation criterion of 10 micrograms per liter of total PAH for source control well 
W23).In addition to water quality data generation, water level data will be used for the purpose of determining groundwater flow patterns in the Prairie 
du Chien-Jordan Aquifer. 

The objectives of monitoring St. Peter Aquifer wells are to (CD-RAP Section 8.1.3): 1) monitor the distribution of PAH in the aquifer, thus evaluating a 
gradient control system installed at W410 in 1990, and 2) assure the continued protection of drinking water wells from PAH resulting from the activities 
of Reilly at the Site. Upon its receipt, analytical data will be used to compare the levels of PAH in the St. Peter Aquifer to historical PAH data, to 
drinking water cessation criteria for well W410 and to drinking water criteria established in the CD-RAP. Water level data will be used to evaluate 
groundwater patterns in the St. Peter Aquifer. 

The objective of monitoring the Drift-Platteville Aquifer wells (CD-RAP Section 9.6) is to monitor the distribution of PAH in the aquifer, thus evaluating 
the source and gradient control systems. Groundwater analytical data will be used to compare levels of PAH in the Drift-Platteville Aquifer with 
historical water quality data for the aquifer and with various criteria established in the CD-RAP for PAH. Water level data will be used to evaluate 
groundwater flow patterns in the Drift-Platteville Aquifer. 

In addition to the objectives for laboratory analytical data described above, field measurement data will be collected to aid in the groundwater 
sampling procedure. In accordance with MPCA Guidelines (January 1995), field measurements of temperature, pH, and specific conductance will be 
made for the purpose of determining that a sufficient volume of water has been purged from the well prior to sampling. The objective of those field 
measurements is to determine when three successive well volumes exhibiting equivalent temperature pH, and specific conductance have been 
purged from each monitoring well, so that representative samples may be collected. 

Quality Control Tasks: QC samples have been defined for the field and laboratory efforts.  Field QC samples are summarized on Worksheet #20; 
laboratory QC samples are summarized on Worksheet #28. 

Secondary Data: All relevant secondary/historical data are summarized on Worksheet #13.   

Data Management Tasks:  The handling of records and data is summarized on Worksheet #29.N  
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Documentation and Records:  Project related records (field, sample transfer/chain of custody, laboratory) are summarized on Worksheet #29.   

Assessment/Audit Tasks:  Field and laboratory audits are scheduled in accordance with Worksheet #31. 

Data Review Tasks:  Field data will be reviewed as described in Worksheet #34.  Laboratories are contractually required to verify all laboratory data 
including electronic data deliverables (EDDs) as summarized in Worksheet #34.  Data validation and usability assessments will be conducted as 
detailed in Worksheets #35, 36, and 37.  

Management Responsibilities 

This project is being conducted in accordance with the CD-RAP for the Reilly Tar & Chemical Corporation N.P.L Site in St. Louis Park, Minnesota. 
The parties to the Consent Decree include the Reilly Industries, Inc. (formerly Reilly Tar & Chemical Corporation - Reilly), City of St. Louis Park, 
Minnesota (CSLP), United States Environmental Protection Agency (EPA), Minnesota Pollution Control Agency (MPCA), and Minnesota Department 
of Health (MDH). In accordance with Section O of the Consent Decree, each party is required to identify a Project Leader. The current Project 
Leaders for the responsible parties are as follows; Mr. William Gregg (City), Mr. Nile Fellows (MPCA), Mr. Matthew Ohl (USEPA), Mr. Richard Clark 
(MDH), and Mr. John Jones (Vertellus). The responsibility for the overall QA/QC on the project is AECOM. Both CSLP and AECOM are responsible 
for the completion of the monitoring tasks described in the Sampling Plan and this QAPP. CSLP is assisted in the retrieval and laboratory analysis of 
water samples by AECOM and Test America Laboratories (TA), respectively. AECOM is responsible for the field sampling QA/QC and will perform 
the biennial audit of TA. 

The EPA and MPCA are responsible for review and approval of the Sampling Plan, including the QAPP. In addition, laboratory and field audits may 
be completed by appropriate agency representatives. Responsibilities of the key positions in the EPA and MPCA are described below: 

• EPA Project Manager (Mr. Matthew Ohl): The EPA Project Manager, EPA Region 5, is responsible for the review and approval of the 
QAPP on behalf of the EPA. Mr. Ohl is responsible for obtaining input, as needed from the EPA Quality Assurance Officer, and the 
EPA Central Regional Laboratory, EPA Region 5. 

• MPCA Project Manager (Mr. Nile Fellows): The MPCA Project Manager shall be responsible for review and approval of the Sampling 
Plan, and review of laboratory and field procedures described in the QAPP. 
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QA Responsibilities 

As discussed above, EPA and MPCA Project Managers (Messrs. Ohl and Fellows) are responsible for QAPP review and approval. The overall data 
validation and assessment program will be managed by AECOM’s project manager Mr. William Gregg. The technical staff responsible for completing 
the validations and assessments is AECOM’s Project QA Officer, Ms. Lori Herberich. The laboratory will also conduct data reviews prior to the release 
of any data. The TA staff responsible for reviewing the data is Ms. Karen Kuoppala, Quality Assurance Manager. CSLP and the Agencies are 
responsible for internal and external performance and system audits. 

Field Responsibilities 

AECOM and CSLP will be responsible for the coordination of all field sample collection under direction of the Field Coordinator (AECOM Project 
Manager). CSLP has contracted AECOM to assist in sampling. In general CSLP collects samples from municipal pumping wells, and AECOM collects 
samples from monitoring wells. The Sampling Team shall consist of employees of CSLP and AECOM. The team shall be responsible for sample 
collection, conducting field measurements (i.e. water level), and maintaining proper decontamination procedures stated in the QAPP. The person 
responsible for identifying and documenting nonconformance and subsequent corrective action is the AECOM Project Manager.  

Lab Responsibilities 

The TA analytical facilities in Arvada, Colorado, will be responsible for the coordination and completion of all laboratory groundwater and treatment 
water analyses for polynuclear aromatic hydrocarbons (PAH) and semi-volatile organic compounds. This facility is certified in Minnesota by MDH (MN 
certificate #008-999-342).  Responsibilities of the key positions in the organization of TA are described below: 

• Laboratory Project Manager: The Laboratory Project Manager is ultimately responsible for all laboratory analyses and is the primary 
point of contact for issues surrounding this QAPP, resolving technical problems, modifications to SOPs, etc. The Laboratory Project 
Manager is responsible for the coordination of routine day-to-day project activities including project initiative, status tracking, data 
review and requests, inquiries and general communication related to the project.  Final approval of data packages is the responsibility 
of the Laboratory Project Manager. 

• Operations Manager: The Operations Manager is responsible for oversight of all aspects of log in, preparation, and analysis of samples 
to ensure that project objectives, requirements and QA/QC criteria are met. The evaluation of data, as it is compiled and organized in 
accordance with the requirements of the QAPP, is the responsibility of the section supervisors who report to the Operations Manager. 
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Additional review, evaluation, and assessment of the data as it pertains to the QAPP is performed by an experienced second party 
reviewer, also reporting to the Operations Manager. 

• Analyst: The Analyst is responsible for the analysis of water samples for the requested parameters utilizing the methods prescribed by 
the QAPP.  

• Technician: The Technician is responsible for sample extraction. This requires practical experience and knowledge in the techniques of 
liquid - liquid solvent extraction, Kuderna - Danish evaporation, and the quantitative preparation of sample extracts for analysis. 

• Quality Assurance Manager: The Quality Assurance Manager is responsible for overall quality control oversight, including internal 
audits and corrective actions. The Quality Assurance Manager supervises an independent QA/QC department and reports directly to 
the Laboratory Director and Corporate QA Director. 

• Sample Control Group Leader: The Sample Control Group Leader is responsible for overseeing the sample control staff in sample 
receipt by the laboratory.  This includes inspection of sample containers and chain of custody records, noting of errors, omissions, or 
out of control items, and ultimately logging samples into the laboratory database.  The Sample Control Group Leader communicates 
with the Laboratory Project Manager and reports to the Operations Manager. 
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QAPP Worksheet #15 (UFP-QAPP Manual Section 2.8.1) Data Quality Levels and Analytical Method Evaluation  

Matrix: Water 
Analytical Group: PAHs, Method DV-MS-0005, HRGC/LRMS-SIM, TA, Denver, CO 
Concentration Level: Low (part per trillion) 

Analytical Methodb Achievable Laboratory 
Limitsc 

Analyte 
CAS 

Number 

Project RL 
Goal 

(ng/L) a 
MDLs 
(ng/L) 

Method RLs 
(ng/L) 

MDLs 
(ng/L) 

RLs 
(ng/L) 

1H-Indene 95-13-6 4.7 NA NA 0.66 4.7 
1H-Indole 120-72-9 4.7 NA NA 1.73 4.7 
1-Methylnaphthalene 90-12-0 5.6 NA NA 0.89 5.6 
2,3-Benzofuran 271-89-6 5.4 NA NA 0.54 5.4 
2,3-Dihydroindene 496-11-7 5 NA NA 0.61 5 
3-Methylcholanthrene g 56-49-5 4.4 NA NA 5.04 20 
7,12-Dimethylbenz(a)anthracene g  57-97-6 2.8 NA NA 2.27 2.8 
Acenaphthene 83-32-9 5.7 NA NA 0.80 5.7 
Acenaphthylene 208-96-8 4.8 NA NA 0.66 4.8 
Acridine 260-94-6 6.2 NA NA 6.50 6.2 
Anthracene 120-12-7 4.2 NA NA 0.80 4.2 
Benzo(a)anthracene 56-55-3 4.3 NA NA 0.92 4.3 
Benzo(a)pyrene 50-32-8 2.5 NA NA 1.24 2.5 
Benzo(b)fluoranthene 205-99-2 4.7 NA NA 1.39 4.7 
Benzo(b)thiophene 4565-32-6 5.2 NA NA 0.75 5.2 
Benzo(c)phenanthrenef g 195-19-7 NA NA NA NA 20 
Benzo(e)pyrene 192-97-2 4.3 NA NA 1.14 4.3 
Benzo(g,h,i)perylene 191-24-2 6.2 NA NA 1.17 6.2 
Benzo(j)fluoranthenee 205-82-3 NA NA NA NA 20 
Benzo(k)fluoranthene 207-08-9 4.1 NA NA 0.39 4.1 
Biphenyl 92-52-4 5.6 NA NA 1.05 5.6 
Carbazole 86-74-8 3.8 NA NA 0.99 3.8 
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Analytical Methodb Achievable Laboratory 
Limitsc 

Analyte 
CAS 

Number 

Project RL 
Goal 

(ng/L) a 
MDLs 
(ng/L) 

Method RLs 
(ng/L) 

MDLs 
(ng/L) 

RLs 
(ng/L) 

Chrysene 218-01-9 5.6 NA NA 1.24 5.6 
Dibenz(a,c)anthracened g 215-58-7 NA NA NA NA 4.3 
Dibenzo(a,e)pyrenef g 192-65-4 NA NA NA 1.69 20 
Dibenzo(a,h)anthracened 53-70-3 5.9 NA NA 1.04 5.9 
Dibenzo(a,h)pyrenef g 189-64-0 NA NA NA NA 20 
Dibenzo(a,i)pyrenef g 189-55-9 NA NA NA 5.63 20 
Dibenzofuran 132-64-9 5.7 NA NA 0.99 5.7 
Dibenzothiophene 132-65-0 4.1 NA NA 0.98 4.1 
Fluoranthene 206-44-0 4.6 NA NA 1.69 4.6 
Fluorene 86-73-7 4.1 NA NA 0.85 4.1 
Indeno(1,2,3-cd)pyrene 193-39-5 5.4 NA NA 1.26 5.4 
Naphthalene 91-20-3 8.6 NA NA 1.14 8.6 
Perylene 198-55-0 3.3 NA NA 3.81 3.3 
Phenanthrene 85-01-8 6.3 NA NA 3.21 6.3 
Pyrene 129-00-0 4.2 NA NA 0.99 4.2 
Quinoline 91-22-5 9 NA NA 5.65 9.0 
a Project RL Goals are based on the achievable lab limits. 

b Analytical MDLs and QLs  are not available in validated reference methods for the HRGC/LRMS-SIM method. 
c Achievable MDLs are updated annually by the laboratory. Values provided here were derived from the 11/20/07 MDL study performed by TA-Denver. RLs are 

project defined and not equivalent to the QL. All target analyte detections between the RL and MDL are reported by the laboratory as estimated values. Actual 
sample MDLs and RLs will vary based on sample volume and other sample-specific factors such as dilutions.  MDLs studies are performed on an annual basis 
and MDL values may be updated annually. 

 d  Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene coelute. 
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e  Laboratory studies have shown that Benzo(j)fluoranthene will coelute with either benzo(b)fluoranthene or benzo(k)fluoranthene depending on the relative 
concentration of these two   compounds in solution. Benzo(j)fluoranthene cannot be consistently separated by this method. Therefore, if present, it will be 
detected and reported as benzo(b) and/or benzo(k)fluoranthene. 

f Analytical standards not consistently available. 
g These “extended list” analytes are only reported on specific samples as defined in the SAP. 
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Matrix: Water 
Analytical Group: PAHs, Method DV-MS-0011, HRGC/LRMS-full scan, TA, Denver, CO  
Concentration Level: Low (part per billion) 

Analytical Methodb Achievable Laboratory 
Limitsc 

Analyte CAS 
Number 

Project RL 
Goal 

(ug/L) a MDLs 
(ug/L) 

Method RLs 
(ug/L) 

MDLs 
(ug/L) 

RLs 
(ug/L) 

1H-Indene 95-13-6 10 NA NA 2.66 10 
1H-Indole 120-72-9 10 NA NA 1.30 10 
1-Methylnaphthalene 90-12-0 10 NA NA 3.36 10 
2,3-Benzofuran 271-89-6 10 NA NA 1.97 10 
2,3-Dihydroindene 496-11-7 10 NA NA 3.62 10 
3-Methylcholanthrene g 56-49-5 10 NA 10 1.73 10 
7,12-Dimethylbenz(a)anthracene g 57-97-6 10 NA 10 1.20 10 
Acenaphthene 83-32-9 10 NA 10 2.46 10 
Acenaphthylene 208-96-8 10 NA 10 2.29 10 
Acridine 260-94-6 10 NA NA 2.21 10 
Anthracene 120-12-7 10 NA 10 0.51 10 
Benzo(a)anthracene 56-55-3 10 NA 10 0.89 10 
Benzo(a)pyrene 50-32-8 10 NA 10 0.56 10 
Benzo(b)fluoranthene 205-99-2 10 NA 10 1.10 10 
Benzo(b)thiophene 4565-32-6 10 NA 10 2.15 10 
Benzo(c)phenanthrenef g 195-19-7 NA NA NA NA 10 
Benzo(e)pyrene 192-97-2 10 NA NA 0.54 10 
Benzo(g,h,i)perylene 191-24-2 10 NA 10 0.69 10 
Benzo(j)fluoranthenee 205-82-3 NA NA NA NA 10 
Benzo(k)fluoranthene 207-08-9 10 NA 10 0.88 10 
Biphenyl 92-52-4 10 NA 10 3.29 10 
Carbazole 86-74-8 10 NA NA 0.66 10 
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Analytical Methodb Achievable Laboratory 
Limitsc 

Analyte CAS 
Number 

Project RL 
Goal 

(ug/L) a MDLs 
(ug/L) 

Method RLs 
(ug/L) 

MDLs 
(ug/L) 

RLs 
(ug/L) 

Chrysene 218-01-9 10 NA 10 0.88 10 
Dibenz(a,c)anthracened g 215-58-7 - NA NA NA 10 
Dibenzo(a,e)pyrenef g 192-65-4 NA NA 10 0.67 10 
Dibenzo(a,h)anthracened  53-70-3 10 NA 10 0.75 10 
Dibenzo(a,h)pyrenef g 189-64-0 NA NA NA 2.12 10 
Dibenzo(a,i)pyrenef g 189-55-9 NA NA NA 1.00 10 
Dibenzofuran 132-64-9 10 NA 10 2.05 10 
Dibenzothiophene 132-65-0 10 NA NA 0.74 10 
Fluoranthene 206-44-0 10 NA 10 0.61 10 
Fluorene 86-73-7 10 NA 10 1.35 10 
Indeno(1,2,3-cd)pyrene 193-39-5 10 NA 10 0.72 10 
Naphthalene 91-20-3 10 NA 10 2.95 10 
Perylene 198-55-0 10 NA NA 0.77 10 
Phenanthrene 85-01-8 10 NA 10 0.64 10 
Pyrene 129-00-0 10 NA 10 0.60 10 
Quinoline 91-22-5 10 NA NA 1.85 10 
2-Methylphenol g 95-48-7 NA NA .10 0.98 10 
4-Methylphenol g 106-44-5 NA NA 10 0.25 10 
2-Chlorophenol g 95-57-8 NA NA 10 2.0 10 
2-Nitrophenol g 88-75-5 NA NA 10 0.39 10 
2,4-Dimethylphenol g 105-67-9 NA NA 10 0.58 10 
2,4-Dichlorophenol g 120-83-2 NA NA 10 0.64 10 
4-Chloro-3-methylphenol g 59-50-7 NA NA 20 0.90 10 
2,4,6-Trichlorophenol g 88-06-2 NA NA 10 0.29 10 
2,4,5-Trichlorophenol g 95-95-4 NA NA 10 0.45 50 
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Analytical Methodb Achievable Laboratory 
Limitsc 

Analyte CAS 
Number 

Project RL 
Goal 

(ug/L) a MDLs 
(ug/L) 

Method RLs 
(ug/L) 

MDLs 
(ug/L) 

RLs 
(ug/L) 

2,4-Dinitrophenol g 51-28-5 NA NA 50 10 50 
4-Nitrophenol g 100-02-7 NA NA 50 1.23 50 
4,6-Dinitro-2-methylphenol g 534-52-1 NA NA 50 4.0 50 
Pentachlorophenol g 87-86-5 NA NA 50 20 50 

a Project RL Goals are based on  the achievable lab limits. 
b Analytical MDLs and QLs  are not available in validated reference methods for the HRGC/LRMS-SIM method. 
C Achievable MDLs are updated annually by the laboratory. Values provided here were derived from the 11/20/07 MDL study performed by TA-Denver. RLs are 

project defined and not equivalent to the QL. All target analyte detections between the RL and MDL are reported by the laboratory as estimated values. Actual 
sample MDLs and RLs will vary based on sample volume and other sample-specific factors.  

d Dibenzo(a,h)anthracene and Dibenzo(a,c)anthracene coelute. 
e  Laboratory studies have shown that Benzo(j)fluoranthene will coelute with either benzo(b)fluoranthene or benzo(k)fluoranthene depending on the relative 

concentration of these two compounds in solution. Benzo(j)fluoranthene cannot be consistently separated by this method. Therefore, if present, it will be 
detected and reported as benzo(b) and/or benzo(k)fluoranthene. 

f Analytical standards not consistently available. 
g These “extended list” analytes are only reported on specific samples as defined in the SAP.  Tentatively identified compounds (TICs) may be requested on the 

acid fraction when phenolic compounds are requested. 
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QAPP Worksheet #16 (UFP-QAPP Manual Section 2.8.2) Project Schedule/Timeline Table  

Dates (MM/DD/YY) 

Activities Organization 
Anticipated Date(s) 

of Initiation 
Anticipated Date of  

Completion Deliverable Deliverable Due Date 

Project Status AECOM Monthly Monthly Progress report  
QAPP and SAP submission AECOM March each year June each year QAPP and SAP June 15 each year 
Collection of Samples and 
Submission for Analysis AECOM January each year December each year Sample submission to 

laboratories 
At time of collection per 
SOP 

Laboratory Analysis  TA-Denver January each year December each year Analytical data to AECOM

Beginning at 30 days 
after collection.  See 
Worksheet #30 for 
turnaround times. 

Data Validation and Verification 
of Sediment Data AECOM January each year March each year Validated data with 

progress report When completed. 

Evaluation of Sample Data AECOM January each year March each year Annual Monitoring Report January each year 
Preparation and Delivery of 
Annual Report to 
USEPA/MCPA 

AECOM January each year March each year Annual Monitoring Report March 15 each year 
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QAPP Worksheet #17 (UFP-QAPP Manual Section 3.1.1) Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach):   

Samples will be collected by AECOM and CSLP personnel in accordance with the 1995 MPCA Ground-water Sampling Guidance Document.  

The Sampling Plan outlines the scope of work to be performed in order to monitor the groundwater in the St. Louis Park, Minnesota, area in accordance 
with the CD-RAP and the Agencies’ October 3 and 19, 2000, letters related to the Reilly N.P.L. Site. Included in this Plan are: 1) the identity of wells to 
be monitored, 2) the schedule for groundwater monitoring, and 3) a description of the procedures that will be used for sample collection, water level 
measurement, sample handling, sample analysis, and reporting. The overall sampling program is summarized in Worksheet# 18.  

 Groundwater Sampling and Water Level Measurements  

Groundwater samples will be collected and water levels measured in accordance with the procedures outlined in this QAPP. The wells involved in the 
monitoring program include municipal and commercial wells, piezometers and groundwater monitoring wells as defined in Worksheet#18. Sampling 
procedures to accommodate the dimensions and configuration of each type of well are described below. Further details on well dimensions, water level 
measurements and sample acquisition strategies are given in the Site Management Plan. 

The importance of proper sampling of wells cannot be over emphasized. Even though the well being sampled may be correctly located and constructed, 
special precautions must be taken to ensure that the sample taken from that well is representative of the groundwater at that location and that the 
sample is neither altered nor contaminated by the sampling and handling procedure. Sample collection will always proceed from the less contaminated 
sampling points to the monitoring points containing progressively higher concentration of PAH. 

 Sample Collection - Monitoring Wells and Piezometers 

Because unanticipated or changed conditions may cause difficulty in purging the monitoring wells and piezometers, flexibility in the approach to the 
method of well purging is necessary. This QAPP proposes that the sampling team be given latitude in the selection of purge equipment necessary to 
complete the task (various pumping equipment and procedures that may be used for purging monitoring wells are described in SOP 7130 and MPCA's 
1995 Guidelines). In all cases where no dedicated pump exists, samples will be retrieved using laboratory-cleaned, stainless steel or Teflon bailers as 
described below. 
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Worksheet#18 specifies that Prairie St. Peter Aquifer monitor well W24 be sampled. This well is equipped with a dedicated submersible pump and it will 
be the responsibility of the sampling team to determine if the pump is operable. In the event the dedicated pump within any individual well is operable, 
well purging and sample retrieval tasks will be completed with the aid of the pump in conformance with monitoring parameters established herein. In the 
event the dedicated pump within any individual well is inoperable, the pump will be removed, if possible, and purging/sampling procedures will be as 
established below. 

Monitoring wells and piezometers not equipped with dedicated submersible pumps will be purged using a non-dedicated submersible pump, suction 
pump or bailer. During the purging of each well, temperature, pH and specific conductance of the purge water will be monitored using a Quanta 
Hydrolab water quality monitor (or equivalent). Readings will be taken once per well volume. Stabilization of these readings will indicate that purging is 
complete and sampling may commence. Upon completion of well purging, samples will be collected from each well using a stainless steel or Teflon 
bailer and a new length of nylon or polyester rope. All non-dedicated purging and sampling equipment will be decontaminated before use and between 
sampling points. Equipment blanks will be collected at the frequency of one for each 10 samples collected from wells that have non-dedicated sampling 
equipment. 

Samples will be collected by filling each of the appropriate sample containers in rapid succession, without pre-rinsing the containers with sample. The 
bottle will be held under the sample stream without allowing the mouth of the bottle to come in contact with the bailer and filled completely, and the cap 
securely tightened. All sample labels will be checked for completeness, sample custody forms completed and a description of the sampling event 
recorded in the field notebook. 

 Sample Collection - Pumping Wells 

At active pumping wells, the sampling team will first determine that the wells have actually been pumping during the period preceding sampling. This 
information may be derived from inspecting flow recorders or from interviewing knowledgeable persons regarding the wells (water department 
employees, well owners, etc.). The information will be documented in the field notes of the sampling team. Water level measurements will then be made, 
if practical. The normal operation of the well will not be interrupted for the purpose of measuring water levels. A clean electric tape will be used to 
measure water levels in pumping wells. Sampling will proceed by filling the required containers with water from the sampling tap as near to the well head 
as possible, and before any holding tanks or treatment is encountered. 
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If it cannot be determined that a well has been pumping at some time during the 24-hour period preceding sampling, or if it is known the well was not 
pumping, then the well shall be purged until field measurements of temperature, pH, and specific conductance have stabilized after at least three well 
volumes have been removed from the well. These measurements, water levels, and the amount of water pumped will be recorded in the field notes. 

 Sampling Procedures - GAC Treatment System  

Sampling points will be flushed for at least five minutes before collecting a sample. Each PAH sample and matrix spike sample will be collected in six 1-
liter amber glass bottles, which should be filled and capped in succession. PAH sample bottles will not be rinsed before being filled. 

The GAC treated water samples will have to be collected from two sample taps, one for each column (see Figure B-1). This will be done by filling three 
1-liter bottle from the first column sample tap and then three more bottles from the second (three from each for duplicate samples). No notations 
distinguishing the two taps will be made on the labels.  

Field blank samples will be prepared by transferring contaminant-free deionized water provided by TA into sample bottles in a fashion as closely similar 
to actual sample collection as possible. Field blank sample bottles will be filled and capped in succession with individual bottles open to the atmosphere 
for an equal time as for actual process samples. Field blanks will be prepared in the area in which GAC treated water samples are collected. 

Field duplicate and matrix spike duplicate samples will be obtained by filling six 1-liter bottles at the sampling points by the procedure described above 
and assigning a different sample number to each of the resulting two bottle samples.  

Chain-of-custody forms will be completed and all samples collected for this program will be packed, cooled to a temperature less than 4°C, and shipped 
overnight to TA on the day they are collected.  

The sampling team must recognize that great care is required to collect samples for part per trillion level PAH analyses that are free from outside 
contamination. PAH compounds are present in cigarette smoke, engine exhaust and many petroleum derived oils, among other sources. There will be 
no smoking anywhere in the GAC treatment building for at least 72 hours prior to the day on which PAH samples are to be collected. Similarly, no 
vehicles will enter the GAC treatment building and the large access door will stay closed for at least 72 hours prior to the sampling day. Disposable 
gloves will be worn when collecting, handling and packaging samples. Sample bottles will remain in closed shipping coolers until they are needed, and 
will be packaged and sealed for shipment as soon as possible after sampling. 
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QAPP Worksheet #18 (UFP-QAPP Manual Section 3.1.1) Sampling Locations and Monitoring Schedules Tables 

Sampling Plan GAC Treatment System Monitoring Schedulea 

RAP 
Section Sampling Points Start of Monitoring 

Sampling 
Frequency Analysesb 

4.3.1(C) Treated water (TRTD) Date of plan approval Quarterly PAH (ppt)c 

4.3.3(D) Feed water (FEED) Date of plan approval Annually PAH (ppt) c 

4.3.4 Treated water Date of plan approval Annually Extended PAH (ppt) c 

4.3.4 Treated or Feed water Date of plan approval Annually Acid fraction compounds (ppb) c 
a This schedule does not include certain contingencies (e.g. exceedance monitoring) and, therefore, represents the minimum program that is likely 

to occur between the date this Plan is approved and December 31, 2009. Sections 4 and 12 of the CD-RAP outline the additional monitoring that 
will be conducted if PAH criteria are exceeded. The first samples will be collected during the period indicated by the monitoring frequency 
following the date of the start of monitoring. 

b Lists of parameters and methods for analysis of PAH, extended PAH, and acid fraction compounds are provided in Worksheet#15 and 
Appendix A.  Field blanks will be collected and analyzed at a frequency of one every 10 samples or fewer. Treated and Feed water duplicate 
samples will be collected and analyzed at a frequency of one per 10 samples. 

c ppt = parts per trillion (ng/L).  ppb = parts per billion (ug/L)   
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Sampling Plan Groundwater Monitoring Schedulea 

Source of Water 
CD-RAP 

References Samplingb Points Start of Monitoring 
Sampling 
Frequency Analysesc 

5.1 SLP11, SLP12, SLP13, SLP17 Date of plan approval Annually PAH (ppt) d 
Mt. Simon-Hinckley Aquifer 

5.3.2 New municipal wells within one mile 
of well W23 At the time of installation Annually PAH (ppt) 

6.1.4 W105 Date of plan approval Every even 
numbered year e PAH (ppt) 

Ironton-Galesville Aquifer 
6.2.1 New municipal wells within one mile 

of well W23 At the time of installation Annually PAH (ppt) 

Table 1 f SLP6, W48, W119 g, W413 g Date of plan approval Quarterly PAH (ppt) 

Table 1 
SLP4, SLP10 or SLP15, W23, W29, 

W40, W70, W401, W402, W403, 
E2, E3, E7, E13, E15 

Date of plan approval Annually PAH (ppt) 

Table 1 E4, SLP5, SLP8, W32 Date of plan approval Semi-annually Water level 
monitoring h 

Prairie du Chien-Jordan 
Aquifer 

Table 1 H6, MTKA6, SLP7 or SLP9 g, 
SLP14, SLP16, W405 or W406 i Date of plan approval Every even 

numbered year PAH (ppt) 

Table 2  f SLP3, W24, W33, W122, W133, 
W410, W411, W412 Date of plan approval Semi-annually PAH (ppt) 

Table 2 W409 Date of plan approval Semi-annually PAH (ppb) d St. Peter Aquifer 

Table 2 P116, W129, W408 Date of plan approval Semi-annually Water level 
monitoring 
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Sampling Plan Groundwater Monitoring Schedulea 

Source of Water 
CD-RAP 

References Samplingb Points Start of Monitoring 
Sampling 
Frequency Analysesc 

9.2.3 W421 Date of plan approval Quarterly PAH (ppb) 

Table 2 
W20, W27, W101, W131, W143, 

W426, W428, W431, W433, W120, 
W434, W437, W438 

Date of plan approval Semi-annually PAH (ppb) Platteville Aquifer 

Table 2 W1, W18, W19, W100, W121, 
W124, W130, W424 Date of plan approval Semi-annually Water level 

monitoring 
9.1.3 W420 Date of plan approval Quarterly PAH (ppb) 

Table 2 
P109, P112, P307, P308, P309, 

P310, P312, W117, W128, W136, 
W422, W427, W439 

Date of plan approval Semi-annually PAH (ppb) Drift Aquifer 

Table 2 P47, W2, W10, W15, W116, W135 Date of plan approval Semi-annually Water level 
monitoring 

a This schedule does not include certain contingencies (e.g. exceedance monitoring) and, therefore, represents the minimum program that is likely to occur between the date this 
Plan is approved and December 31, 2009. Section 12 of the CD-RAP outlines the additional sampling that will be conducted if the drinking water criteria are exceeded in samples 
from water supply wells. The first samples will be collected during the period indicated by the monitoring frequency following the date of the start of monitoring.. 

b Sampling points are located on the maps shown in the . Letter prefixes to well codes are defined as follows: 
 W 4-inch monitoring well 
 P Monitoring piezometer 
 SLP St. Louis Park supply well 
 E Edina supply well 
 H Hopkins supply well 
 MTK Minnetonka supply well 

c Lists of parameters and descriptions of the methods for analysis of PAH and expanded analyses are provided in the Worksheet#15 and Appendix A. Water levels will be measured 
each time samples are collected for analyses, except for those wells which prove to be inaccessible for such measurements. 

d ppt = parts per trillion (ng/L).  ppb = parts per billion (ug/L) 
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e Wells sampled every two years shall alternate the season the well is sampled. For example, SLP14 will be sampled in spring 2006, fall 2008, spring 2010, etc. 
f Wells will be sampled in accordance with Table 2 from the Agencies’ October 3, 2000, letter, or Table 1 from the Agencies’ October 19, 2000, letter, in lieu of the requirements given in 

the Consent Decree. Wells W19 and W130 were listed in the Agencies’ Table 2 for both the Drift and Platteville Aquifers. Wells W19 and W130 are Platteville Aquifer wells. 
g Well unavailable for groundwater monitoring. Wells have been destroyed, removed, or are not in service. 
h Water levels will be measured semi-annually at these wells in addition to the sampled wells, except for those wells that prove to be inaccessible for such measurements. 

 W405 = American Hardware Mutual, W406 = Minikahda Golf Course. 
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Matrix 
Analytical 

Group 
Concentration 

Level 

Analytical and 
Preparation 
Method/SOP 
Referencea Sample Sizeb 

Containers 
(number, size, 

and type) 
Preservation 

Requirements 

Maximum Holding 
Timec 

(preparation/ 
analysis) 

Groundwater PAHs Low (ppt) DEN-MS-0005 6 liters 
6 1-liter amber 
glass bottles, 
Teflon-lined caps 

0-6°C;  
store in the dark 

7 calendar days to 
preparation; 40 
calendar days from 
preparation to 
analysis 

Groundwater PAHs and 
phenolics Low (ppb) 

DEN-MS-0011 
DV-OP-0008 

2 liters 
2 1-liter amber 
glass bottles, 
Teflon-lined caps 

0-6°C;  
store in the dark 

14 calendar days to 
preparation; 40 
calendar days from 
preparation to 
analysis 

a Refer to Worksheet #23 for SOP titles. 
b Sample size is the minimum requested by the laboratory to perform the requested analysis. Triple the minimum sample volume is needed for samples designated 

for MS/MSD analysis. 
c Samples will be analyzed as soon as possible after sample receipt at the laboratory. The holding times listed are the maximum times that samples may be held 

before extraction. 
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QAPP Worksheet #20 (UFP-QAPP Manual Section 3.1.1) Field Quality Control Sample Summary Table 

Example Summary of 2008 Sampling and Analytical Program1 

Sample Matrix Field Parameter 
Laboratory 
Parameters 

Estimated 
Number of 
Samples 

Field 
Blanks 

Field 
Duplicates 

Matrix 
Spike1 

Matrix 
Spike 

Duplicate1 Matrix Total 

PAH (ppt) 8 4 8 4 4 28 
GAC Treated Water None Acid Fraction 

compounds2 
2 2 1 1 1 7 

GAC Feed Water None PAH (ppt) 2 2 1 1 1 7 

PAH (ppt) 46 9 9 9 9 82 
Groundwater 

pH, temperature, 
Specific 

Conductance PAH (ppb) 58 6 6 6 6 82 
1  Annual tables for field quality control sample summary information will be provided in the specific Sampling and Analysis Plans. 
2  Matrix spike sample/matrix spike duplicate sample shall consist of the same matrix being analyzed. Triple the normal volume when related matrix 

spike/matrix spike duplicate samples are to be retrieved. 
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QAPP Worksheet #21 (UFP-QAPP Manual Section 3.1.2) Project Sampling SOP References Table 

The following is a list of all Standard Operating Procedures (SOPs) associated with project sampling including, but not limited to, sample collection, 
sample preservation, equipment cleaning and decontamination, equipment testing, inspection and maintenance, supply inspection and acceptance, and 
sample handling and custody. 

Reference 
Number Title, Revision Date and/or Number 

Originating 
Organization Equipment Type 

Modified for 
Project Work?

(Y/N) Comments 
SOP 7130 Groundwater Sample Collection from 

Monitoring Wells / Rev. 2  Nov.1999 AECOM  Various – see 
Appendix B No Appendix B 

SOP 7510 Packaging and Shipment of 
Environmental Samples / Rev. 4 4th 
Qtr. 1999 

AECOM 
Various – see 
Appendix B No Appendix B 

SOP 1007 Chain-of-Custody Procedures / Rev.2  
Feb 2008 

AECOM Various – see 
Appendix B No Appendix B 

SOP 7121 Field and Laboratory Measurement of 
pH / Rev.0  July 1998 

AECOM 
Various pH meters No Appendix B 

SOP 7123 Field and Laboratory Measurement of 
Temperature / Rev.0  July 1998 

AECOM Various 
thermometers No Appendix B 

SOP 7124 Field and Laboratory Measurement of 
Specific Conductance / Rev.0 July 
1998 

AECOM 
Various EC meters No Appendix B 

SOP 7500 Decontamination of Field Equipment / 
Rev.4 Q4 1994 

AECOM Various – see 
Appendix B Yes See modification details below

SOP 7721 Water Level Measurements / Rev.0  
Feb.2008 

AECOM Various – see 
Appendix B No Appendix B 
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The field decontamination procedure to be used on sampling equipment, which comes into contact with groundwater samples, is as follows: 

• Disassemble equipment, if applicable 

• Wash with Alconox and potable water 

• Rinse with potable water 

Sampling equipment, such as pumps, are decontaminated prior to sampling each well. The laboratory decontamination procedure to be used on 
sampling equipment, such as bailers, which comes into contact with groundwater samples, is as follows: 

• Disassemble equipment 

• Rinse with methanol  

• Scrub with hot soapy water 

• Rinse three times with hot deionized water 

• Set on aluminum foil, dull side up, air dry 

• Bake for one hour at 200°C 

• Wrap with aluminum foil, dull side in  

Pre-cleaned 1-liter amber bottles are supplied by TA for sample containerization. In order to minimize the possibility of sample destruction during 
shipment, six 1-liter bottles will be taken for all ppt samples. For all samples, field blanks and matrix spikes and duplicates, subsequent extraction and 
analysis will be conducted on four intact 1-liter bottles. All field blank duplicates will be extracted and held. In the event that the field blank is lost during 
analysis or invalidated, the duplicate field blank will be analyzed and reported. Additional sample matrix will be required for matrix spike analyses.  

If less than four liters of a sample remains after shipment and storage for analysis, the Program Manager will be notified and another sample will be 
collected and shipped to the laboratory for analysis. The analysis report for the sample batch containing the affected sample will clearly note in the 
discussion section that a replacement sample was taken.   
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If a sample extract is broken or lost during analysis, the Program Manager will be notified and will be responsible for determining the need for replacing 
the lost sample. The analysis report for the sample batch containing the affected sample will clearly note in the discussion section the action taken. 

If a method blank, or matrix spike and its duplicate is lost or broken during analysis, a replacement QC sample will be sampled and analyzed. The 
analysis report will clearly note that a replacement QC sample was analyzed. 

If a field blank is lost or broken during shipment, storage, or analysis, its duplicate will be analyzed. The analysis report for the sample batch associated 
with the field blank will clearly note the occurrence in the discussion section.      
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QAPP Worksheet #22 (UFP-QAPP Manual Section 3.1.2.4) Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

   Routine Check    

Parameter Device Calibration Technique Frequency Acceptance Criteria 
Responsible 

Person SOP Reference1 
Calibration 

check-analyze 
standard buffer 

solution 

1/10 samples ±0.1 pH units 

Analyze 
duplicates 

1/10 samples ±0.1 pH units 

pH Hydrolab, 
Quanta Water 
Quality Meter 
or equivalent 

Standardize in 
three or more 

standard buffer 
solutions, or use 

the auto 
calibration with 
factory solution 

Auto calibration 1/10 samples ±0.1 pH units 

Field Coordinator 
or designee 

  

7121 

Calibration 
check-analyze 
standard KCL 

solution 

1/10 samples ±1 percent of range  

Analyze 
duplicates 

1/10 samples ±1 percent of range  

Specific 
Conductance 

Hydrolab, 
Quanta Water 
Quality Meter 
or equivalent 

Standardize 
using two or 
more KCL 

solutions or use 
the auto 

calibration with 
factory solution 

Auto calibration 1/10 samples ±1 percent of range  

Field Coordinator 
or designee  

  

7124 

Temperature Hydrolab, 
Quanta Water 
Quality Meter 
or equivalent 

Factory 
calibrated 

Not required Not required ±0.1°C Field Coordinator 
or designee  

7123 

Depth to 
Water 

Water Level 
Measurement 

Device 
(Electric) 

Factory 
calibrated 

Not required Not required ±0.01 Ft. Field Coordinator 
or designee  

7721 

1Refer to the Project Sampling SOP References table (Worksheet #21). 
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QAPP Worksheet #23 (UFP-QAPP Manual Section 3.2.1) Analytical SOP References Tablea 

Reference 
Numberb 

Title, Revision Date, and/or 
Number 

Definitive or 
Screening 

Data Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for Project 
Work? 
(Y/N) 

DV-MS-
0005 

Extended List Polynuclear 
Aromatic Hydrocarbons by 
GC/MS Selective Ion Monitoring 
for CSLP with an attachment for 
Analysis by GC/MS Full Scan, 
Rev.7, 2/29/2008 

Definitive Organics  
(PAHs – ppt level) GC/MS - SIM TA-Denver,CO 

Y, project specific 
modifications of EPA 
Method 8270 to improve 
sensitivity 

DV-MS-
0011 

GC/MS Analysis Based on 
Methods 8270C and 625, Rev.5, 
3/20/2008 

Definitive Organics  
(SVOCs – ppb level) GC/MS – full scan TA-Denver,CO N 

DV-OP-
0008 

Extraction of Aqueous Samples 
by Continuous Liquid Liquid 
Extraction (CLLE) by Method 
SW846 3520C and Methods 625 
and 607, Rev.3, 3/13/2008 

Definitive Organics  
(SVOCs) CLLE TA-Denver,CO 

Y, modifications 
described in DV-MS-
0005 Appx.II 

a All SOPs are contained in Appendix B.   
b It is expected that the procedures outlined in these SOPs will be followed. Procedural modifications to individual SOPs may be warranted depending 
upon an individual sample matrix, interferences encountered, or limitations imposed by the procedure.  Deviations from individual SOPs will be 
documented in the laboratory records.  Substantive modification to any SOP will be approved in advance by the AECOM PM and Project QA Officer and 
communicated to the MPCA Project Leader and to the USEPA Remedial Project Manager.  The ultimate procedure employed will be documented in the 
report summarizing the results of the sampling event or field activity. 
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QAPP Worksheet #24 (UFP-QAPP Manual Section 3.2.2) Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure Frequency of Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 
SOP 

Referencea

GC/MS (SVOC-
full scan) 

Decafluorotriphen
ylphosphine 
(DFTPP) tune; 
Initial and 
Continuing 
Calibration as 
required in SOP 

Verify tune every 12 hours; 
Initial calibration after 
instrument set up, after major 
instrument changes and 
when continuing calibration 
criteria are not met. 

Initial Calibration %RSD 
≤30% for CCCs; ICAL %RSD 
<15% or linear curve r ≥ 
0.995, or quadratic curve r2 
>0.990 ; SPCC minimum avg. 
RF. >0.05 
CCV %D ≤20% for CCCs, 
<35% others; SPCC 
minimum avg. RF. >0.05 

Inspect system, correct 
problem, rerun calibration 
and affected samples 

Analyst DV-MS-
0011 

GC/MS (SVOC-
SIM) 

Autotune w/FC43; 
 Initial and 
Continuing 
Calibration as 
required in SOP 

Verify tune every 12 hours; 
Initial calibration after 
instrument set up, after major 
maintenance, and/or 
instrument changes have 
occurred 

Initial Calibration %RSD 
≤30%b  
CCV %D ≤35%. b 

Inspect system, correct 
problem, rerun calibration 
and affected samples 

Analyst DV-MS-
0005 

a  Refer to the Analytical SOP References table (Worksheet #23). All laboratory analytical SOPs are contained in Appendix C. 
b   Exceptions to this requirement are allowed for 7H-dibenzo(c,g)carbazole, 3-methylcholanthrene, and the dibenzopyrene isomers due to poor 
response. 
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QAPP Worksheet #25 (UFP-QAPP Manual Section 3.2.2) Analytical Instrument and Equipment Maintenance, Testing, and Inspection Tables 

Instrument/ 
Equipment Maintenance Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Referencea 

GC/MS (SVOC-SIM 
and full scan) 

Change septa, clean 
injectors, change or 
trim columns, install 
new liners 

Detector 
signals and 
chromatogram 
review 

Instrument 
performance 
and sensitivity 

Daily or as 
needed See SOP See SOP 

Analyst or 
Section 
Supervisor 

DV-MS-
0011 
DV-MS-
0005 

GC/MS (SVOC-SIM 
and full scan) 

Clean sources and 
quadrupole rods; 
maintain vacuum 
pumps 

Tuning 
Instrument 
performance 
and sensitivity 

Service vacuum 
pumps twice per 
year; other 
maintenance as 
needed 

See SOP See SOP 
Analyst or 
Section 
Supervisor 

DV-MS-
0011 
DV-MS-
0005 

a  Refer to the Analytical SOP References table (Worksheet #23). All laboratory analytical SOPs are contained in Appendix C. 

 

 Inspection and Acceptance Requirements for Supplies/Sample Containers 

This section documents the activities that will be performed to ensure that all sampling supplies and containers are free of contaminants of concern. For 
PAH, 1-liter amber glass bottles will be used (Table B-5). Caps will be fitted with pre-cleaned Teflon liners. Six bottles are required for each low-level 
PAH sample collected and two bottles for each PAH ppb and Extended Analysis sample collected. An independent commercial firm shall provide pre-
cleaned bottles to TA for use on this project. 

In the event the laboratory is required to prepare bottles for sampling, the bottles will be prepared as follows: 

1. Wash bottles with hot detergent water. 

2. Rinse thoroughly with tap water followed by three or more rinses with organic-free water. 

3. Rinse with Burdick & Jackson quality redistilled acetone, followed by equivalent quality methylene chloride. 

4. Allow to air dry in a contaminant-free area. 
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5. Caps and liners must be washed and rinsed also. Bottles should be stored and shipped with the Teflon-lined caps securely fastened. 

6. Vendor certified clean sample bottles can be used in place of above cleaning procedures. 

TA provides adequate sampling supplies (coolers, containers, packaging supplies, etc.) that are stored by CSLP at Water Treatment Plan Number 1. 
Supplies are ordered as needed, by the Field Sampling Team members. TA is responsible for ensuring the cleanliness of the sampling supplies, and the 
Field Sampling Team is responsible for using only clean containers and supplies. 

The TA Denver procurement policy is rigidly controlled to ensure the quality of supplies and services received. Calibration standards specifically are to 
be received with a certification report, and are traceable to the National Institute of Standards and Technology (NIST) or an equivalent source where 
available. If unavailable, standards are tested for accuracy prior to use. Information regarding procurement of supplies, including calibration standards, is 
in the laboratory Quality Assurance Manual (QAM), Section 5.0 titled Procurement of Supplies and Services. 

Special procedures are performed to ensure that supplies used in the field and laboratory are available when needed and are free of contaminants. 
Laboratory supplies, such as reagents, are evaluated for purity and cleanliness by the specifications outlined in Test America SOP ST-001, “Testing of 
Solvents and Acids”. A forecast of the sample load is completely weekly by the TA to insure adequate quantities of supplies are available. Orders of 
supplies are made on a weekly basis and extra supplies are kept in stock in case of unanticipated sample loads. 

A forecast of the field sampling supplies is made prior to the spring and fall sampling events. The supplies are ordered and checked before the sampling 
begins. The qualities of supplies are evaluated on a weekly basis throughout the sampling events. Sampling supplies used in the field include the 
following: 
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Item Cleanliness Check Person Responsible for Checking 
Items and Corrective Action Vendor1 

Bailers Equipment Blank 
Sample William Gregg, AECOM 

MVTL, Inc. 
Minneapolis, MN 

(Autoclaves Stainless Steel Bailers) 

Sample Jars I-Chem analytical 
analysis Gail DeRuzzo, TA I-Chem 

Nitrile Gloves Visual William Gregg, AECOM 
AirGas Safety 

Bristol, PA 
1   Alternate vendors may be used if necessary 
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QAPP Worksheet #26 (UFP-QAPP Manual Appendix A) Sample Handling System 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 
Sample Collection (Personnel/Organization):  AECOM Field Team (see Worksheet 21 for a list of the sample collection methods) 
Sample Packaging (Personnel/Organization): AECOM Field Team 
Coordination of Shipment (Personnel/Organization): AECOM and CSLP Field Teams 
Type of Shipment/Carrier: UPS or FedEx for overnight delivery. 
SAMPLE RECEIPT AND ANALYSIS 
Sample Receipt (Personnel/Organization): Assigned laboratory personnel (see Worksheet 30 for laboratory providing analytical services) 
Sample Custody and Storage (Personnel/Organization): Assigned laboratory personnel (see Worksheet 30 for laboratory providing analytical services) 
Sample Preparation (Personnel/Organization): Assigned laboratory personnel (see Worksheet 30 for laboratory providing analytical services) 
Sample Determinative Analysis (Personnel/Organization): Assigned laboratory personnel (see Worksheet 30 for laboratory providing analytical services)
SAMPLE ARCHIVING 
Samples will not be stored in the field but will be shipped to the designated laboratory the same day as collection or no later than the day after collection. 
 If circumstances require that the samples be stored in the field, they will be maintained under the method-specified conditions (e.g., kept at 4±2° C). 
Sample Extract/Digestate Storage (No. of days from extraction/digestion): Sample extraction and digestion holding times are summarized in Worksheet 
19. 
SAMPLE DISPOSAL 
Personnel/Organization: Assigned laboratory personnel (see Worksheet 30 for laboratory providing analytical services). 
Number of Days from Analysis: Laboratory is required to give AECOM 30 days notice prior to intent to discard any project samples.  
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 Sample Handling and Custody 

The St. Louis Park Groundwater Study is a cooperative effort between CSLP and AECOM, whose responsibilities include sample retrieval, and TA, 
whose responsibilities include sample analysis. Proper sample handling and analysis is essential to the success of the study, therefore a formal sample 
custody procedure has been developed to insure the integrity of all samples. Sample labels shall be completed for each sample using waterproof ink. 
The information recorded on the sample label includes: 

Sample Number - Unique coded sample identification number as described below. 

Date and Time – The date of collection and the 4-digit number indicating the military time of collection. 

Sampler - Initials of person collecting the sample. 

Remarks - Any pertinent observations or further sample description.  

The sample number includes three parts (source code, sampling point code, and date code) in the following sequence: 

 YYYYY-ZZZZZZ 

 Where: 

  YYYYY = Sampling Point Code (ex: SLP6 = Monitoring Well SLP6) 

  ZZZZZZ = Date Code (ex: 053099 = May 30, 1999)   

Those samples which will be taken in accordance with this QAPP for quality control purposes will be identified by appending to the sampling point codes 
the following: 

 Field blank = FB 

 Field duplicate = D 
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 Matrix spike = MS 

 Matrix spike duplicate = MSD 

As an example, a field blank sample taken from sampling point SLP11 on September 21, 2008, would be identified as follows: 

 SLP11FB-092108 

During the sampling event, one sample will be taken per sampling point unless it is duplicated. Duplicate samples will be collected as specified in 
Worksheet# 20. Those samples collected for matrix spike analysis will be selected at the time of sampling and labeled in the field. 

After collection, identification, and preservation, the sample will be maintained under chain-of-custody procedures discussed below. 

Packaging and shipment of samples shall be in accordance with SOP 7510 (Appendix B). The samples will be iced or refrigerated at 4°C from the time 
of collection until extraction. PAHs Nare known to be light sensitive; therefore, samples will be stored in amber bottles and kept away from prolonged 
exposure to light. All samples for GC/MS analysis will be extracted within seven days of collection. The analysis will be completed within 40 days 
following extraction.  

Samples will be protected from breakage and shipped in coolers at a temperature of 4°C ± 2°C. An overnight carrier will be selected to insure delivery at 
the laboratory within 24 to 36 hours after collection. Samples received at the laboratory will be checked for leakage and a notation made regarding 
sample temperature at time of receipt. All samples should be stored in an organic-free refrigerator at 4°C ± 2°C. 

Worksheet# 19 outlines the required sample volumes, container types, number of containers, preservation procedures, and holding time for each 
analytical parameter. 

Sample custody procedures ensure the timely, correct, and complete analysis of each samples for all parameters requested. A sample is considered to 
be in someone’s custody if it: 

• Is in his/her possession 

• Is in his/her view, after being in his/her possession 
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• Is in his/her possession and has been placed in a secured location 

• Is in a designated secure area 

Sample custody documentation provides a written record of sample collection and analysis. The sample custody procedures require the specific 
identification of samples associated with an exact location and the recording of pertinent information associated with the sample, including time of 
collection and any preservation techniques, and a COC record which serves as physical evidence of sample custody. Custody procedures will be similar 
to the procedures outlined in USACE’s Requirements for the Preparation of Sampling and Analysis Plans (USACE 2001) and the USEPA’s Contract 
Laboratory Program Guidance for Field Samplers (USEPA 2007).  The COC documentation system provides the means to individually identify,  track, 
and monitor each sample from the time of collection through final data reporting. Sample custody procedures are developed for three areas: sample 
collection, laboratory analysis, and final evidence files, which are described in Worksheet 27. 

 Field Sample Handling and Custody 

Field records provide a means of recording information for each field activity performed at the site. COC procedures document pertinent sampling data 
and all transfers of custody until the samples reach the analytical laboratory. The sample packaging and shipment procedures summarized in 
Worksheet 27 are designed to ensure that the samples arrive at the laboratory with the COC intact. Specific preservation procedures required for each 
analytical method are described in Worksheet 19. 
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QAPP Worksheet #27 (UFP-QAPP Manual Section 3.3.3) Sample Custody Requirements 

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): The field sample custody procedures 
including sample packing, shipment, and delivery requirements, are discussed in Worksheets 17 and 26. Sample management information is also 
provided in SOPs 7510, 1007 and 7130. 

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): The laboratory has a sample custodian who accepts 
custody of the samples and verifies that the information on the sample labels matches the information on the COC. The sample custodian will 
document any discrepancies, document sample condition upon receipt at the laboratory and will sign and date all appropriate receiving documents. 
Additional information on laboratory sample receiving procedures is provided in the text below this summary table. 

Sample Identification Procedures: Each sample will be assigned a unique sample identification number using the rulesas discussed above.  This 
identification nomenclature will consist of a unique alphanumeric code that identifies the sample location and date of collection. 

Chain-of-Custody Procedures: A chain-of-custody will accompany all samples from the time of sampling through all custody transfers.  Samples of 
the COC form are provided in SOP 7510 and 1007; the COC procedures are summarized below and in SOP 7510 and SOP 1007 provided in 
Appendix B. 

 

 Chain of Custody Procedure 

The COC form serves as an official communication to the laboratory detailing the specific analyses required for each sample. The COC record is 
prepared by the field sample custodian and accompanies samples from the time of sampling through all transfers of custody. The COC will be retained 
by the laboratory which analyzes and archives the samples. Three copies of the COC are created; one copy is retained in the field and two copies are 
sent to the laboratory.  

 Transfer of Custody and Shipment 

Sample custody must be maintained form the time of sampling through shipment and receipt at the laboratory. The procedures for custody transfer are 
outlined in SOP 7510 and SOP 1007(included in Appendix B). 
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 Sample Packaging and Shipping Requirements 

Sample custody must be maintained through shipment of samples to the contracted laboratory. All samples will be packaged and shipped at the end of 
each day unless other arrangements have been made with the laboratory. Samples will be shipped using the procedures outlined in SOP 7510 
(Appendix B). 

 Laboratory Custody Procedures 

The laboratory will have an SOP that details the procedures used to document sample receipt and custody within the laboratory. The following 
procedures must be addressed in the laboratory custody SOP: 

• Each laboratory must have a designated sample custodian who accepts custody of the samples at the time of delivery to the laboratory 
and verifies that the information on the sample labels matches the information on the COC. The sample custodian must sign and date all 
appropriate receiving documents and note any discrepancies in sample documentation as well as the condition of the samples at the time 
of receipt. 

• Once the samples have been accepted by the laboratory, checked, and logged in, they must be maintained in accordance with laboratory 
custody and security requirements as outlined in the laboratory QAM. 

• To ensure traceability of samples during the analytical process the laboratory will assign a sample ID number based on procedures 
outlined in the laboratory QAM or laboratory SOP. 

• The following procedures, at a minimum, must be documented by the laboratory: 

– Sample extraction /preparation 

– Sample analysis 

– Data reduction 

– Data reporting 

• Laboratory personnel are responsible for sample custody until the samples are returned to the sample custodian. 
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• When sample analysis and QC procedures are completed any remaining sample must be stored in accordance with contractual terms. A 
minimum of 30 days notice must be provided before disposal of any sample.  Data sheets, custody documents and all other laboratory 
records must be retained in accordance with contractual agreements. 

 Final Evidence Files 

Laboratory records including COCs and other sample receiving records, sample preparation and analysis records, and the final data package become 
part of the laboratory final evidence file and must be retained as required by the contractual agreement. An original copy of the data package and 
associated electronic deliverable must be provided to CSLP in accordance with the contractual agreement and will be retained. Field records will be 
retained by AECOM for CSLP. 

Final evidence files, as defined in Worksheet 29, will be maintained in a secure area under the custody of the AECOM PM for the duration of the project 
according to the procedures outlined in the appropriate AECOM SOPs and in accordance with the requirements of the CD-RAP. CSLP will maintain 
these files in a secure, limited access area, under the custody of the Project Manager. TA maintains all GC/MS raw data files on tapes or other magnetic 
media for an indefinite period. All files are archived by CSLP and are kept for a period of 30 years. This data will be available to USEPA and MPCA upon 
request 
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QAPP Worksheet #28 (UFP-QAPP Manual Section 3.4) QC Samples Table 

Matrix Groundwater 
Analytical Group PAHs and SVOCs 
Concentration Level Low 
Sampling SOP SOP 7130 
Analytical Method/ SOP Reference DV-MS-0011 and DV-MS-0005 
Sampler’s Name AECOM Field Staff 
Field Sampling Organization AECOM 
Analytical Organization TA -Denver 
Number of Sample Locations See SAP 
 

QC Sample 
Frequency/ 

Number 

Method/SOP  
QC Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement 

Performance Criteria 

Method Blank and 
Equipment Rinsate  
Blank 

Method Blank - 
1/Batch  
(20 samples);  
Equipment Rinsate  
Blank:   
1 per 10 samples 
from non-dedicated 
equipment 

No Target 
Compounds>RL;  
 

If sufficient sample is 
available, reanalyze 
samples. Qualify data as 
needed. Report results if 
sample results >20X 
blank result or sample 
results ND. 

Analyst/Section 
Supervisor 

Accuracy/Bias-
Contamination 

No Target 
Compounds>RL;  
no common lab 
contaminants >5xQL. 

Surrogates Every sample 
See Laboratory % 
RCLs 
(Appendix A) 

Check calculations and 
instrument performance; 
recalculate, reanalyze 

Analyst/Section 
Supervisor Accuracy/Bias 

See Laboratory % 
RCLs 
(Appendix A) 

LCSa 

1/Batch  
(20 samples) 
2/Batch if no 
MS/MSD in batch 

See Laboratory % 
RCLs 
(Appendix A) 

If sufficient sample is 
available, reanalyze 
samples. Qualify data as 
needed. 

Analyst/Section 
Supervisor Accuracy/Bias 

See Laboratory % 
RCLs 
(Appendix A) 
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QC Sample 
Frequency/ 

Number 

Method/SOP  
QC Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality 

Indicator (DQI) 
Measurement 

Performance Criteria 

MS/MSDa 1/Batch  
(20 samples) 

See Laboratory % 
RCLs/ 
RPD Control Limits 
(Appendix A) 

If sufficient sample is 
available, reanalyze 
samples; otherwise flag 
data.  Discuss in 
narrative. 

Analyst/Section 
Supervisor 

Accuracy/Bias-
Precision 

See Laboratory % 
Recovery/ 
RPD Control Limits 
(Appendix A) 

Field Duplicate 1/10 field samples RPD ≤ 30% if both 
samples are > 5x RL 

Evaluate during data 
validation.  Qualify data.  

AECOM Data 
Validators Precision RPD ≤ 30% if both 

samples are >5x RL 
Performance 
Evaluation Sample Biennial Supplier Certified 

Limits 
Provide feedback to 
lab/lab reviews data 

AECOM Chemists/ 
Laboratory Staff Accuracy/Bias Supplier Certified 

Limits 
a      A full analyte list spike solution is required. Control limits are specified only for the subset of compounds in Appx.A, Table A-1 
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QAPP Worksheet #29 (UFP-QAPP Manual Section 3.5.1) Project Documents and Records Table 

Sample Collection 
Documents and Records 

On-site Analysis Documents 
and Records 

Off-site Analysis Documents 
and Records 

Data Assessment 
Documents and Records Other 

Field notes, field data sheets, 
field logbooks 

Field notes, field data sheets, 
field logbooks 

Custody records and copies of 
airbills  Reports of field sampling audits Progress reports 

Custody records and airbills Field instrument calibration 
records 

Analytical data packages and 
EDDs  Reports of laboratory audits 

Annual Report - Prepared and 
submitted to MPCA and 
USEPA. 

Communication logs, records 
or copies of pertinent e-mails Field measurement data Communication logs Validation reports   

QAPP, SAP, and HASP QAPP, SAP, and HASP 

Laboratory notebooks and 
bench sheets documenting 
sample preparation and 
analysis  

QA reports to management  

Correction action reports and 
results  

Correction action reports and 
results  

Instrument maintenance and 
calibration records, standard 
preparation and traceability 
records 

Correction action reports and 
results  

Documentation of field 
modifications 

Documentation of field 
modifications 

Laboratory SOPs and 
documentation of method 
modifications 

Internal laboratory 
assessments, including internal 
audits, third-party audit reports, 
and PE results 

 

  
Corrective action logs and 
documentation of corrective 
action results 
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This section describes the project data management process tracing the data from their generation through final use and/or storage. All project data, 
communications, and other information must be documented in a format useable to project personnel. 

 Project Document Control System 

Project documents are controlled by CSLP and AECOM’s PM who will maintain and manage hardcopies and electronic copies of all project related 
documents according to the CD-RAP. Electronic copies of all information relating to this project are maintained on the project network files which are 
backed up at least once per day; access to these files is limited to authorized project personnel. All project data and information must be documented in 
a standard format which is usable by all project personnel. 

 Data Recording 

Data generated during this project will be captured electronically or entered by hand into bound field or laboratory logbooks or preprinted forms. 
Computer generated laboratory data will be managed using the laboratory information management system (LIMS); the LIMS used by the laboratory is 
described in their QA documentation (QAM) 

 Data Quality Assurance Procedures 

CSLP and AECOM will monitor the progress of sample collection to verify that samples are collected as planned. The progress of sample collection and 
processing will be monitored through the documentation of samples collected and shipped each day. The participating laboratories must maintain a 
formal QA Plan defined by a Quality Assurance Manual to which they adhere and which addresses all data generating aspects of daily operations. A 
policy of continuous improvement will allow all data generation processes to be reviewed and modified as needed to meet project objectives. Periodic 
audits of field and laboratory operations will ensure that data collection, documentation and QC procedures are being followed. The frequency and 
nature of these audits are defined in Worksheet # 33. 

 Laboratory Data Transmittal 

Laboratory data are managed by the LIMS beginning with the sample receiving process. Laboratories are required to provide validated data reports 
(sample results, QC summary information, and supporting raw data) including EDDs within the turnaround times specified in Worksheet #30.  EDDs will 
be provided in an Earthsoft EQuIS® four-file format (modified by AECOM), using reference file tables provided by AECOM.  All EDDs will be checked 
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prior to transmittal to AECOM using current versions of Earthsoft’s Electronic Data Processor (EDP). Ms. Uriell of TA is responsible for transmitting the 
EDD to Mr. Gregg. The EDDs are downloaded into the project database by Mr.Herberich. In addition, paper copies of the laboratory analytical report are 
sent via mail to Mr. Gregg and the CSLP. Mr. Gregg and the data validation/assessment team spot check ten percent of the EDD against the paper 
copy of the laboratory report. 

 Data Conversion and Reduction 

Data transformation is conversion of individual data point values into related values using conversion formulas. The data transformations completed on 
the project data include calculating the sum of the following compounds: 

1. Carcinogenic PAH compounds; 

2. Benzo(a)pyrene and dibenz(a,h)anthracene; and 

3. The remaining non-carcinogenic PAH compounds (Other PAH).  

The list of carcinogenic PAHs included in the calculation number 1 can be found in Appendix A, Table A-3. The list of non-carcinogenic “Other PAH” 
compounds included in calculation number 3 can be found in Appendix A, Table A-4. The results of the sums are compared to the historical data and 
standards outlined in the CD-RAP and summarized in the Annual Report. The standards are listed in Worksheet #10.  

 Data Storage and Retrieval 

Completed forms, logbooks, photographs, data packages, and electronic files will be transmitted regularly to the Project Manager. The laboratory will 
maintain copies of all documents it generates as well as backup files of all electronic data relating to the analysis of samples. Raw data and electronic 
files of all field samples, QC analyses and blanks must be archived from the date of generation and maintained by each laboratory in accordance with 
the terms of the contract between CSLP and the laboratory. The final evidence (or data) files will be maintained for 30 years as specified in the CD-RAP. 
Evidence files will consist of all data necessary to completely reconstruct the analysis, and will consist of (at a minimum): all field documents, logs, 
project reports, raw data, continuing calibration checks, detection limits, chain-of-custody documentation, quality control data for blanks and matrix 
spikes, results forms, nonconformance documentation and a file custodian. In addition, the analytical report, which contains a brief discussion of the 
method and a more detailed narrative of any analytical issues, is included in the package. CSLP will maintain these files in a secure, limited access 
area, under the custody of the Project Manager. TA maintains all GC/MS raw data files on tapes or other magnetic media for an indefinite period. All files 
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are archived by CSLP and are kept for a period of 30 years. This data will be available upon request. A summary of project documents and responsible 
parties is provided below: 

 

Item Issued By Issued To Archived By 

Electronic Laboratory Data TA-Denver AECOM/ CSLP CSLP 

Sampling Plan CSLP EPA/MPCA CSLP 

Annual Report CSLP EPA/MPCA CSLP 

Annual Progress Report CSLP EPA/MPCA CSLP 

Correspondence/Corrective Actions All Parties All Parties All Parties 

Field Notebooks Field Coordinator Sampling Team Field Coordinator 

Bill of Lauding Shipping Company Sampling Team Sampling Team 

Field Equipment Calibration Forms Field Coordinator Sampling Team Field Coordinator 

Sample Logs Field Coordinator Sampling Team Field Coordinator 

Chain-of-Custody Forms Lab Sample Custodian Field Coordinator Lab Sample Custodian 

Sample Labels Field Coordinator Sampling Team Lab Sample Custodian 
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QAPP Worksheet #30 (UFP-QAPP Manual Section 3.5.2.3) Analytical Services Table 

Matrix 
Analytical  

Group 
Concentration 

Level 

Sample 
Locations/ 
ID Number 

Analytical 
SOP 

Data Package 
Turnaround 

Timea 
Laboratory/ 

Organization 
Backup Laboratory/ 

Organization) 

Water PAHs, SVOCs Low All DV-MS-0005 
DV-MS-0011 30 days 

TA - Denver 
4955 Yarrow Street 
Denver, CO 80002 
303.736.0100 

None designated 

a Turnaround time is in calendar days from receipt of the last sample in the data package sample delivery group.  In accordance with Section 3.2 of the RAP, TA has 
agreed to a 30-working day turnaround. CSLP, however, makes no enforceable commitment under the RAP except for a maximum of seven days from time of 
sample collection for extraction of organics and 40 days following extraction for analysis of organics. For non-organic analyses, CSLP makes no enforceable 
commitment under the RAP except to meet the recommended maximum analytical holding times. 
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QAPP Worksheet #31 (UFP-QAPP Manual Section 4.1.1) Planned Project Assessments Table 

Assessment 
Type Frequency 

Internal or 
External 

Organization 
Performing 

Assessment 

Person(s) 
Responsible for 

Performing 
Assessment  

Person(s) Responsible 
for Responding to 

Assessment Findings  

Person(s) 
Responsible for 
Identifying and 
Implementing 

Corrective Actions 
(CA)  

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA 

Field 
Performance 
and System 

Audit Quarterly Internal AECOM Bill Gregg/PM/AECOM
Bill Gregg/ 

PM/AECOM Bill Gregg/PM/AECOM
Bill Gregg/ 

PM/AECOM 
Laboratory 

Performance 
and System 

Audit Biennial External AECOM 

Bill Gregg/PM/AECOM
Lori Herberich/ 

QA Officer/AECOM 
Mike Schmitt/ 

QA Manager/TA Denver 

Karen Kuoppala/ 
QA Manager/TA 

Denver 
Bill Gregg/ 

PM/AECOM 

Data Package 
Technical 

Systems Audit Quarterly External AECOM 

Bill Gregg/PM/AECOM
Jim Herberich/ 

Data Manager/AECOM
Lisa Uriell/ 

PM/TA-Denver 
Lisa Uriell/ 

PM/TA-Denver 
Bill Gregg/ 

PM/AECOM 

Data Validation 
Technical 

Systems Audit Quarterly External AECOM 
Lori Herberich/ 

QA Officer/AECOM 
Lisa Uriell/ 

PM/TA-Denver 

Lori Herberich/  
QA Officer/AECOM 

Karen Kuoppala/ 
QA Manager/TA 

Denver 
Lori Herberich/ 

QA Officer/AECOM 

Performance 
Evaluation 

Assessment Biennial External AECOM 

Bill Gregg/PM/AECOM
Lori Herberich/ 

QA Officer/AECOM 
Karen Kuoppala/ 

QA Manager/TA Denver 
Lisa Uriell/ 

PM/TA-Denver 
Bill Gregg/ 

PM/AECOM 

Overall Usability 
Assessment Quarterly Internal AECOM 

Bill Gregg/PM/AECOM
Lori Herberich/ 

QA Officer/AECOM 
Bill Gregg/PM/AECOM 

Lisa Uriell/PM/TA-Denver

Bill Gregg/PM/AECOM
Lori Herberich/ 

QA Officer/AECOM 
Bill Gregg/ 

PM/AECOM 
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QAPP Worksheet #32 (UFP-QAPP Manual Section 4.1.2) Assessment Findings and Corrective Action Responses 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 
Individual(s) Notified 

of Findings 
Timeframe of 
Notification 

Nature of Corrective 
Action Response 
Documentation 

Individual(s) Receiving 
Corrective Action 

Response  Timeframe for Response 

Field System 
Audit Written audit report Project Manager 

Verbal summary of 
major findings 
within 24 hours; 
written report 
within one week. 

Memo with possible 
reaudit 

Project QA Manager, 
Project Manager One week 

Internal 
Laboratory 
Audits 

Written audit report Laboratory Manager 

Major deficiencies 
within 24 hours; 
written report as 
required by 
laboratory QAMl 

Memo or as required 
by laboratory QA 
Manual 

Laboratory Manager, 
Laboratory PM 
 
AECOM Project QA 
Officer and AECOM PM 
(if project DQOs are 
affected) 

As required by laboratory 
QAM 

External 
Laboratory 
Audits by 
AECOM 

Written audit report Laboratory Manager  

Major deficiencies 
communicated 
orally at exit 
meeting written 
report within 
1 month 

Letter with possible 
reaudit 

AECOM Project QA 
Officer, and AAECOM 
PM  

One month 
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Assessment 
Type 

Nature of 
Deficiencies 

Documentation 
Individual(s) Notified 

of Findings 
Timeframe of 
Notification 

Nature of Corrective 
Action Response 
Documentation 

Individual(s) Receiving 
Corrective Action 

Response  Timeframe for Response 

PE samples Written PE results 
evaluation report Laboratory Manager 

Deficiencies 
(results outside 
acceptance range) 
identified within 
one week of 
receiving 
laboratory results 

Letter with request for 
laboratory investigation 
into deficiencies and 
corrective action, if 
necessary, before 
project field samples 
are analyzed. 
Corrective action may 
include investigation 
and preparation by the 
laboratory of a 
corrective action report, 
analysis of a new PE 
sample, or if AECOM 
deems appropriate, the 
analyses may be 
moved to another lab. 

AECOM Project QA 
Officer, and Project 
Manager 

One week 

  
 Non-Conformance/QC Reporting 

A non-conformance is defined as an identified or suspected deficiency in, or deviation from, procedures described in an approved document (e.g., 
improper sampling procedures, improper instrument calibration, errors in calculations or errors in computer algorithms); an item where the quality of the 
end product itself or subsequent activities conducted using the document or item would be affected by the deficiency; or an activity that is not conducted 
in accordance with established plans or procedures. Any project staff member that discovers or suspects a non-conformance is responsible for initiating 
a non-conformance report to the Project QA Officer. The Project QA Officer will evaluate each non-conformance report and provide a response 
describing the actions to be taken and assigning responsibility for the corrective action. The  AECOM PM will verify that the nonconforming item or 
procedure is not used until the corrective action has been performed and found to produce acceptable results. If the non-conformance involves 
instrumentation or equipment, the device must be tagged to indicate it is defective and not to be used. 
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A copy of each non-conformance report will be added to the project file. Original non-conformance reports will be maintained by the Project QA Officer. 

 Assessment 

Assessment activities will measure the effectiveness of the project implementation and associated QA/QC activities. Audits are used as a means of 
monitoring the performance of field and laboratory activities and are conducted by the Project QA Officer or another member of the QA staff. Audits will 
include systems audits which are more qualitative in nature and will be made at appropriate intervals to ensure that all aspects of the QA program are 
operative. Performance audits are quantitative audits which are conducted to assess the accuracy of measurement systems; this would include the use 
of performance evaluation samples.  

Systems audits will be conducted for field and laboratory operations to assess implementation of QA/QC requirements and determine if the systems 
under review are capable of meeting project DQOs. Any minor deficiencies noted during an audit will be corrected as soon as possible according to an 
agreed upon schedule.  If a major deficiency is noted during an audit a stop work order will be issued until the deficiency can be corrected and the 
effectiveness of the corrective action measured and documented. A stop work order may be issued by the Project QA Officer  who will notify the 
AECOM PM. The conditions which lead to a stop work order must be documented in sufficient detail to clearly define the problem and identify possible 
corrective measures. All communications among project staff which address evaluation of the problem and appropriate solutions must be attached to the 
stop work order. The Project QA Officer, and AECOM PM must agree in writing to resume work after review of the data supporting correction of the 
deficiency. The Project QA Manager will maintain a corrective action log which lists deficiencies that were noted, the individual(s) responsible for follow-
up, documentation of the effectiveness of the corrective actions taken, and implementation of procedures to prevent recurrence of the problem. 

A written report will be prepared for all audits regardless of the outcome and submitted to the Project Manager. Any modifications to the existing 
program, corrective actions required, or the need for additional audits will be documented. 

In addition to participation in any audits conducted by AECOM QA personnel, participating laboratories are required to take part in regularly scheduled 
performance evaluations (PE) and audits required by state and federal agencies as part of ongoing certification or participation in specific contracts and 
to provide copies of the results of these performance evaluations and audits to the Project QA Officer. These PE and audit results will be reviewed as 
part of the biennial laboratory technical systems audit.  Any change in laboratory ownership, management, or certification status must be immediately 
reported to the Project QA Officer. If any laboratory analysis is found to be out of control, the laboratory must immediately implement corrective action 
and notify the Project QA Officer. The laboratory PM will be responsible for documenting the effectiveness of the corrective action measures before 
continuing analysis of project samples. 



 

Section: Worksheet #33 
Revision: 0 

Date: December 2008 

Quality Assurance Project Plan 
Groundwater and GAC Treatment System Monitoring 
Reilly N.P.L Site 
St.Louis Park, Minnesota  Page 1 of 1 

 

Q:\mw97\Projects\01620037\810\CSLP_QAPP Reilly NPL Site.doc 

QAPP Worksheet #33 (UFP-QAPP Manual Section 4.2) QA Management Reports Table 

Type of Report Frequency Projected Delivery Date(s)a 
Person(s) Responsible for 

Report Preparation Report Recipient(s) 

Laboratory Performance and 
System Audit Report Biennial 4th Qtr 2007 

Lori Herberich/ 
QA Officer/AECOM and  
Bill Gregg/PM/AECOM 

Lisa Uriell/PM/TA and  
Scott Anderson/ 
Superintendent of Utilities/SLP 

Field Performance and System 
Audit Report Quarterly 1 month after sampling 

Bill Gregg/ 
Field Team Coordinator/AECOM Bill Gregg/PM/AECOM 

Data Package Technical 
Systems Audit Report Quarterly 

1 month following receipt of 
package 

Jim Herberich/ 
Data Manager/AECOM Bill Gregg/PM/AECOM 

a   Dates will vary depending on the sampling and audit schedule created by the Field Coordinator 
 



 

Section: Worksheet #34 
Revision: 0 

Date: December 2008 

Quality Assurance Project Plan 
Groundwater and GAC Treatment System Monitoring 
Reilly N.P.L Site 
St.Louis Park, Minnesota  Page 1 of 1 

 

Q:\mw97\Projects\01620037\810\CSLP_QAPP Reilly NPL Site.doc 

QAPP Worksheet #34 (UFP-QAPP Manual Section 5.2.1) Verification (Step I) Process Table 

Verification Input Description 
Internal/ 
External Responsible for Verification) 

Field data 
The field data produced will be reviewed to ensure that the records are 
complete, accurate, and legible and to verify that the sampling procedures 
are in accordance with the protocols specified in the Work Plan. 

Internal AECOM Field Team Leader 

The COC will be reviewed initially in the field for complete and correct 
information. Internal AECOM On-Site Coordinator or 

designee 

Upon receipt at the lab the COC will be compared to sample containers and 
any discrepancies will be resolved. External Laboratory Sample Custodian Chain-of-Custody 

During validation the COC will be verified against laboratory receipt and 
reporting information. External AECOM Data Validator 

Laboratory data (hard copy and EDDs) will be verified by the laboratory 
performing the work for completeness and technical accuracy prior to 
release. 

Internal Laboratory 
Laboratory Data Packages 
and EDD 

Laboratory data will be assessed using the validation procedures described 
in Worksheets 35 and 36 External AECOM Data Validator 

Audit Reports 
Audit reports will be reviewed to confirm that specified corrective actions 
have been taken, the corrective action has been effective and all 
documentation of corrective action is attached to the audit report. 

Internal AECOM Project QA Officer 

Assessment actions and 
reports 

QA/QC process will be reviewed for agreement with QAPP, SAP, and 
requirements of the CD-RAP Internal AECOM Project Manager 
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QAPP Worksheet #35 (UFP-QAPP Manual Section 5.2.2) Validation (Steps IIa and IIb) Process Table 

Step IIa/IIb Validation Input Description Responsible for Validation 

IIa Field SOPs, field 
records 

Verify conformance to approved sampling and field measurement procedures; 
ensure that activities met performance criteria; and verify that deviations from 
procedures or criteria were documented. 

Field Coordinator AECOM 

IIa 

Analytical data 
deliverables, 
contractual 
documents 

Verify the required deliverables, analyte lists, method holding times, analytical 
procedures, laboratory qualifiers, measurement criteria, project quantitation 
limits, and analyses of PE samples conform to specifications.  Verify that 
deviations from procedures or criteria were documented. 

Project QA Officer /AECOM 

IIa 
Custody records, 
analytical data 
reports 

Review traceability from sample collection through reporting. Project QA Officer /AECOM 

IIa 

Laboratory EDDs, 
analytical data 
reports, database 
output 

Verify EDDs against hard-copy analytical reports. PM or Data Management Task 
Manager/AECOM 

IIa 
Data validation 
reports, database 
output 

Verify that entry of qualifiers was correct and complete. Project QA Officer /AECOM 

IIb Analytical data 
reports 

Verify that reported analytes, holding times, analytical procedures, 
measurement critieria, and project quantitation limits conform to the QAPP.  
Verify that deviations from procedures or criteria were documented. 

Project QA Officer /AECOM 

IIb 
Analytical data 
reports, validation 
guidance 

One hundred percent of the data will be validated (see details below) Project QA Officer /AECOM 

IIb 
QAPP, analytical 
data reports, 
validation guidance 

Verify that the qualifiers applied during validation were in conformance with the 
QAPP and specified validation guidance. Project QA Officer /AECOM 

IIb Analytical data 
reports 

Verify that PE samples were analyzed at the frequency specified in the QAPP 
and met the acceptance criteria. Project QA Officer /AECOM 
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Step IIa/IIb Validation Input Description Responsible for Validation 

IIb QAPP, data 
validation reports 

Verify that data validation was performed in accordance with the QAPP 
specifications and that all required peer reviews were conducted.  If validation 
actions deviated from the QAPP specifications and/or regional validation 
guidance based on professional judgment, verify that rationale was 
documented. 

Project QA Officer /AECOM 

 Data Validation 

The laboratory data will be validated and verified as described in Worksheet #36. In summary, a subset of data received will be subjected to a full data 
validation. The remainder of the data will receive a limited data assessment. Data will be qualified and the results of the assessment will be summarized 
in a validation/assessment memo.  

Limited validation will be based on information provided by the laboratory on their QC forms, and will include no raw data review.  At a minimum, limited 
validation will include the following data elements: 

• Agreement of analyses conducted with chain-of-custody (COC) requests 

• Completeness of deliverable 

• Holding times/sample preservation 

• Laboratory blanks/field blanks 

• Surrogate spike recoveries 

• Matrix spike (MS)/matrix spike duplicate (MSD) results 

• Laboratory control sample (LCS) results 

• Field duplicate results  

• Sample quantitation/detection limit results (including conformance of hardcopy and EDD) 
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Full validation will include all of the data elements of the limited validation, plus the following: 

• Gas chromatography/mass spectrometry (GC/MS) tuning 

• Initial and continuing calibrations 

• Internal standard performance 

• Laboratory control sample (LCS) results 

• Mass spectral qualitative identifications (full scan data only) 

• Verification of selected sample calculations. 

If significant issues (e.g., those affecting achievement of the DQOs) are noted during full validation, the limited validation will be expanded to include this 
issue.  Systematic or random errors that would not be detected during a review of the summary forms might include, for example, misidentification or 
quantitation of compounds, transcription errors, or calculation errors.  In addition, limited validation will provide review of key laboratory QC elements, 
which would highlight potential underlying lab issues which may require further investigation (i.e., full validation effort).  If a high frequency of 
measurement performance issues are found, the issue will be investigated and an additional validation effort may be implemented.  AECOM plans to 
maintain communication/notification systems with the laboratory during the analytical process to circumvent significant QC issues.  If QC issues do arise, 
investigations and corrective actions will be documented and implemented in a timely fashion to optimize the amount of un-qualified data.  

Qualifiers will be applied to the data based on the criteria in the QAPP, Region 5 validation guidance, or professional judgement. 
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QAPP Worksheet #36 (UFP-QAPP Manual Section 5.2.2) Validation (Steps IIa and IIb) Summary Table 

Step IIa/IIb Matrix Analytical Group 
Concentration 

Level Validation Criteria* 

Data Validator 
(title and organizational 

affiliation) 

IIa Water PAHs and SVOCs Low 

“Region 5, Standard Operating 
Procedure for Validation of CLP 
Organic Data”, (April 1991, Revised 
February 1997). 

Project QA Officer/AECOM (or 
designate) 

* These guidelines will be modified to reflect any differences in analytical methodology and to incorporate the project-specific acceptance criteria defined this QAPP. Data 
assessment/validation will include two types, limited and full. Full validation will be completed on 1 package from 2nd and 3rd Quarter sampling events. All other data 
packages will undergo a limited assessment as described in Worksheet #35 of the QAPP. 

. 
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QAPP Worksheet #37 (UFP-QAPP Manual Section 5.2.3) Usability Assessment 

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer 
algorithms that will be used: 
AECOM’s data validation staff will validate all laboratory data in accordance with the protocols described in Worksheet 36. The AECOM PM, in 
conjunction with the project team, will determine whether the analytical data meet the requirements for use in making decisions related to further actions 
at the site. The results of laboratory measurements will be compared to the performance criteria described in Worksheet # 12, #15, and #28 of this 
QAPP.  

Describe the evaluative procedures used to assess overall measurement error associated with the project: 
During the data validation process the validator will use information confirming sample identification; sample preparation; analysis within holding time; 
instrument calibration data; and results of QC samples designed to assess blank contamination, analytical precision, and accuracy to identify any 
limitations in data use and, if known, data bias. The validator will apply qualifiers as needed to reflect any limitations on the use of specific data points 
and prepare a report detailing the information reviewed, data limitations, and overall usability. Patterns of data use limitations or anomalies which 
become apparent during the validation process or as the users will be reviewed with the AECOM PM and the appropriate laboratory. Data that do not 
meet the quality acceptance limits of Worksheet #28, or quality levels of Worksheet #15, or analytical performance criteria specified in Worksheet #12 
will be clearly identified in the database so data users are aware of any limitations associated with data usability. Details of the problems identified during 
data validation and the bias in the data will be provided in the associated validation memorandum. 

Identify the personnel responsible for performing the usability assessment: 
Data validation will be performed by AECOM’s data validation staff under the supervision of the AECOM PM.  The usability assessment will be 
performed jointly by the AECOM project team and CSLP and will include input by field personnel, QA staff, and project management.  

Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented so 
that they identify trends, relationships (correlations), and anomalies: 
The documentation generated during data validation will include a comprehensive memorandum that describes the information reviewed, the results of 
this review and provides a recommendation on overall data usability and limitations on specific data points. The memorandum and associated validation 
worksheets provide information on  the samples included in the review and the date they were collected; the condition of samples when received at the 
laboratory and any discrepancies noted during the receiving process; verification of sample preparation and analysis within the method specified holding 
time; instrument calibration information; review of associated QC analyses including blanks, laboratory control samples, matrix spikes, and field and/or 
laboratory duplicates; verification of selected reported values from raw data. As a result of this review standard qualifiers are entered into the database 
so that data users can readily identify any limitations associated with a specific data point. 
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Assessment of data usability will be performed by AECOM’s data validation staff using current USEPA Region 5 data validation guidance. The results of 
the Data Usability Assessment will be summarized in the final project report. The following items will be assessed and conclusions drawn based on their 
results: 

Holding Time: All sample data will be checked to verify that both sample preparation and analysis were performed within the method required holding 
time. 

Calibration: Data associated with instrument calibration and verification of calibration will be reviewed to confirm that all data were generated using 
properly calibrated instrumentation. 

Accuracy/Bias Contamination: Results for all field blanks, trip blanks, laboratory method blanks, and instrument calibration blanks will be checked 
against performance criteria specified in Worksheet # 28; results for analytes that exceed criteria will be identified and the impact on field sample data 
will be assessed. Data will be summarized by type of blank. 

Accuracy/Bias Overall: Reported values of laboratory control samples, performance samples, and matrix spikes will be evaluated against the spiked or 
certified concentration and the percent recovery will be calculated and compared to the criteria specified in Worksheet #28. The percent recovery 
information will be used to assess the bias associated with the analysis. Recovery for matrix spikes in conjunction with the recovery reported for 
performance samples and laboratory control samples will provide information on the impact of the sample matrix on specific analyses.  

Precision: Results of the RPD will be calculated for each analyte in laboratory and field duplicates. These RPDs will be checked against measurement 
performance criteria presented on Worksheet #28; RPDs exceeding the stated criteria will be identified. Additionally the combined RPD of each analyte 
will be averaged across duplicate pairs whose original and duplicate values are both greater than the RL. This information will be used to draw 
conclusions about the precision of the analyses and, for field duplicates, the precision of sampling and analysis. Any limitations on the use of the data 
will also be described. 

Sensitivity: Reporting limits will be checked against the criteria presented on Worksheet #15 and QLs presented on Worksheet #15. Limitations on the 
use of the data and conclusions about the sensitivity of the analysis will be reported. 

Representativeness: A review of field records will be used to confirm that sample collection and handling was performed in a manner that conformed to 
the designated SOP. Similarly laboratory preparation procedures will be reviewed during validation to ensure that a representative sample was selected 
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for analysis. Any deviations or modifications to field or laboratory procedures which might impact the representativeness of the sample will be discussed 
in the project final report. 

Comparability: The sampling and analytical procedures which will be used in this program have been selected to ensure that the resulting data will be 
comparable to historical data from the site and meet all requirements of the CD-RAP. Any modifications or deviations from stated procedures which 
might impact data comparability will be addressed in the project final report. Data inconsistencies are potentially short-term problems that are addressed 
by AECOM and CSLP jointly. During the previous years of CD-RAP monitoring, when any municipal well has contained PAH above advisory levels then 
the specific course of action to resample that well, in accordance with the CD-RAP was followed. The data have been successfully used for previous 13 
years to identify "breakthrough" at the carbon treatment plants, and to plan the replacement of the carbon in accordance with the CD-RAP. Other than 
the resampling prescribed by the CD-RAP, data inconsistencies are not the basis for any field corrective actions. The long-term nature of the 
groundwater containment remediation strategy allows any data inconsistencies to be put into the context of a large data set that defines water quality. 
The laboratory analytical method has evolved, and has been refined, over the years to avoid data inconsistencies that were apparent during the earlier 
years of this program. CSLP and AECOM will continue to evaluate the laboratory analytical procedures in an effort to understand any data 
inconsistencies and the potential need for corrective actions. 

Completeness: Completeness for the analytical program will be calculated as the number of data points that are accepted as usable based on the 
validation process divided by the total number of data points for each analysis. Completeness will be reported for each analytical category and an overall 
value will be reported.  As shown in Worksheet #12, the analytical completeness goal is ≥95%.  Completeness for the field program will be calculated as 
the number of samples successfully collected compared to the total number proposed in the SAP.  The completeness goal for the field sampling 
program is ≥95%. 

Each of the PQOs presented on Worksheet #15 will be reviewed to determine if the stated objective was met. The major impacts observed from data 
validation, data quality indicators (DQI) and measurement performance criteria assessments will be used to assess the overall data quality and whether 
PQOs were achieved. The final report will summarize the information used to reconcile each objective and overall conclusions regarding data quality. 

Overall Assessment of Environmental Data: 
Data assessment will involve data evaluation and usability to determine if the data collected are of the appropriate quality, quantity, and 
representativeness to support the CD-RAP. This evaluation will be performed by the AECOM PM in concert with other users of the data. The QC results 
associated with each analytical parameter for each matrix type will be compared to the objectives presented in this QAPP. Data generated in association 
with QC results meeting these objectives and/or the data validation criteria will be considered usable. Data that does not meet the objectives and/or the 
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data validation criteria may still be usable. This assessment may require various statistical procedures to establish outliers, correlations between data 
sets, adequate sampling location coverage of the site, etc, in order to assess the effect of qualification or rejection of data. The effect of the qualification 
of data or loss of data deemed unacceptable for use, for whatever reason, will be discussed and decisions made on corrective action for potential data 
gaps.  
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Appendix A 
 
Laboratory Control Limits and Project Defined Analyte Groups 
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Table A-1 
 
Data Quality Objectives for Analytical QC Measurements in Aqueous Samples 

Parameter Blanks1 
LCS 
%R 

MS/MSD 
%R 

MS/MSD 
RPD 

PAH (ppt)     
 Naphthalene <PQL 30-150 30-150 50 
 Florene <PQL 30-132 30-132 50 
 Chrysene <PQL 30-132 30-132 50 
 IH-Indene <PQL 30-150 30-150 50 
 Quinoline <PQL 30-150 30-150 50 
 Benzo(e)pyrene <PQL 30-150 30-150 50 
 2-methylnaphthalene <PQL 30-150 30-150 50 

PAH (ppb)     
 Acenaphthene <PQL 60-101 60-101 30 
 Acenaphthylene <PQL 60-100 60-100 30 
 Anthracene <PQL 63-103 63-103 30 
 Benzo(a)anthracene <PQL 61-104 61-104 30 
 Benzo(b)fluoranthene <PQL 59-105 59-105 30 
 Benzo(k)fluoranthene <PQL 60-105 60-105 30 
 Benzo(g,h,I)perylene <PQL 55-112 55-112 30 
 Benzo(a)pyrene <PQL 58-100 58-100 30 
 Chrysene <PQL 59-102 59-102 30 
 Fluoranthene <PQL 62-104 62-104 30 
 Fluorene <PQL 62-104 62-104 30 
 Indeno(1,2,3-cd)pyrene <PQL 56-112 56-112 30 
 Naphthalene <PQL 58-98 58-98 30 
1 Applies to both laboratory and field blanks. Note a full analyte list spike is required for the LCS/LCSD and 

MS/MSD although control limits are established for only  the compounds listed in this table. 
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Table A-2 
 
Data Quality Objectives for Surrogate Measurements in Aqueous Samples 

Acceptance Criteria 
Percent Recovery 

Surrogate PPT PPB 

Naphthalene-d8 30 - 118 37-107 

Fluorene-d10 41 - 162 36-127 

Chrysene-d12 30 - 118 30-160 

 

 

 

 

Table A-3 
 
List of Carcinogenic PAH Compounds 

Carcinogenic PAH1 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(j)fluoranthene 
benzo(ghi)perylene 

benzo(a)pyrene2 
chrysene 

dibenz(a,h)anthracene2 
indeno(1,2,3-c,d)pyrene 

quinoline 
1 The total maximum levels of carcinogenic PAH established in the CD-

RAP are: 
• Advisory Level - 15 ng/l 
• Drinking Water Criterion - 28 ng/l 

2 The total maximum levels of the sum of benzo(a)pyrene and 
dibenz(a,h)anthracene are: 

 Advisory Level - 3.0 ng/l (or the lowest concentration that can be 
quantified, whichever is greater) 
• Drinking Water Criterion - 5.6 ng/l 
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Table A-4 
 
Non-Carcinogen PAH Compounds Included in “Other PAH” Calculation 

CAS Number Compound 

271-89-6 2,3-Benzofuran 

496-11-7 2,3-Dihydroindene 

95-13-6 1H-Indene 

91-20-3 Naphthalene 

4565-32-6 Benzo(B)Thiophene 

120-72-9 1H-Indole 

91-57-6 2-Methylnaphthalene 

90-12-0 1-Methylnaphthalene 

92-52-4 Biphenyl 

208-96-8 Acenaphthylene 

83-32-9 Acenaphthene 

132-64-9 Dibenzofuran 

86-73-7 Fluorene 

132-65-0 Dibenzothiophene 

85-01-8 Phenanthrene 

120-12-7 Anthracene 

260-94-6 Acridine 

86-74-8 Carbazole 

206-44-0 Fluoranthene 

129-00-0 Pyrene 

207-08-9 Benzo(K)Fluoranthene 

192-97-2 Benzo(E)Pyrene 

198-55-0 Perylene 
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1.0   Scope and applicability 

1.1 Chain of custody (COC) is defined as the unbroken trail of accountability that ensures the physical 
security of samples, data, and records (EPA Glossary of Quality-Related Terms).  This standard 
operating procedure (SOP) describes COC procedures applicable to environmental samples collected 
by ENSR during field sampling and analysis programs.  Custody procedures within the laboratories 
analyzing the samples are not addressed. 

1.2 Samples are physical evidence.  The objective of COC procedures is to provide sufficient evidence of 
sample integrity to satisfy data defensibility requirements in legal or regulatory situations.   

1.3 The National Enforcement Investigations Center (NEIC) of the U.S. Environmental Protection Agency 
(EPA) defines custody of evidence in the following manner: 

• It is in your actual possession; 

• it is in your view, after being in your physical possession; 

• it was in your possession and then you locked or sealed it up to prevent tampering; or 

• it is in a secure area. 

1.4 This SOP is to be utilized to conduct the work identified in the title of this SOP.  In the event the 
Project Manager or Project Team determines that the protocols and procedures listed in this SOP are 
not applicable to the project, there is the option to either adapt this SOP or to develop a site-specific 
SOP to more closely match the requirements of the project.  Refer to SOP 1011, Preparation and 
Control of Standard Operating Procedures, for SOP modification and Project Operating Procedure 
(POP) development procedures. 

2.0   Health and safety considerations 

2.1 The health and safety considerations for the work associated with this SOP, including both potential 
physical and chemical hazards, will be addressed in the site-specific Health and Safety Plan (HASP).  
In the absence of a site-specific HASP, work will be conducted according to the ENSR Health and 
Safety Policy and Procedures Manual and/or direction from the Regional Health and Safety Manager. 

3.0   Interferences 

The following may impact the legal or regulatory defensibility of the data: 

• The samples are not accompanied by a COC form, 

• The information recorded on the COC form is incomplete, inaccurate, or differs from the 
information recorded on the sample containers, 
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• The documentation of person-to-person transfer of sample custody is incomplete, or contains 
unexplained gaps in time, 

• COC seals or tape were not applied, were not applied correctly, or were lost or removed, for 
sample coolers/packages being transported by a party other than the sample custodian. 

4.0   Equipment and materials 

4.1 The following materials are relevant to this procedure: 

• COC Form (Figure 1) 

• Sample labels 

• COC tape or seal (Figure 2) 

• Indelible pen or Sharpie™ 

• Clear plastic sealing tape 

4.2 Materials identified in related SOPs may also be needed. 

5.0   Procedures 

5.1 Pre-sample collection activities 

5.1.1 Some measurement methods require preparation of sample collection media or special 
treatment of sample containers prior to sample collection.  In these cases, COC procedures 
should be initiated with the media preparation or container treatment.  This requires that 
sample identification numbers or media/container identification numbers be assigned.  These 
numbers should be entered on the COC form, leaving room for the subsequent recording of 
the associated sample numbers.  In this variation, the custodian responsible for media 
preparation or container treatment has the responsibilities outlined in Section 5.2, and the 
sampler or field sample custodian has the responsibilities stated in Section 5.3 when he or 
she receives the prepared media or treated containers.  There are a number of acceptable 
approaches to this variation, and the detailed procedures should be defined in the project-
specific QAPP. 

5.2 Sample collection phase 

5.2.1 As few people as possible should handle the samples.  For certain programs, it is helpful if a 
single person is designated as the sample custodian (the person responsible for the care and 
custody of the samples until they are transferred to the laboratory for analysis). 

5.2.2 While in the field, sampling personnel should be able to testify that tampering of the samples 
could not occur without their knowledge.  Examples of actions taken may include sealing the 
sample containers with COC tape or locking the samples in a secure area. 
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5.2.3 If samples are to be shipped by commercial overnight carrier, the field sampler or sample 
custodian completes a COC form (Figure 1) for each cooler/package of samples and places 
the original of completed form inside the associated cooler/package before the package is 
sealed (a copy is retained and kept in the field record files).  Each completed COC form 
should accurately list the sample identification numbers of the samples with which it is 
packaged, and should contain the identification number of the COC tape on the 
cooler/package.  Representatives of commercial carriers are not required to sign the COC 
form.  Refer to ENSR SOP 7510 – Packaging and Shipment of Environmental Samples for 
specific packaging procedures.  

5.2.4 If samples are hand carried to a laboratory, the person hand carrying the samples is the 
sample custodian.  If the carrier is a different person than the one who filled out the COC form 
and packaged the samples, then that person transfers custody to the carrier by signing and 
dating each form in the "Relinquished By" section.  The carrier then signs and dates each 
form in the adjacent "Received By" section.  When the carrier transfers the samples to the 
laboratory, he or she signs and dates each form in the next "Relinquished By" section, and 
the laboratory sample custodian signs and dates each form in the adjacent "Received By" 
section. 

5.2.5 If samples are transmitted to the laboratory by courier, the procedures described in either 
Section 5.2.3 or 5.2.4 are followed, depending on whether the courier is a commercial courier 
or laboratory representative, and whether the cooler has been secured by COC seals prior to 
pick up by a laboratory courier. 

5.3 Sample labeling 

5.3.1 Labeling of samples occurs at the time of sample collection. 

5.3.2 Waterproof, adhesive labels are preferred.  Labels should be applied to the container, not the 
lid whenever possible.  Additional interior labels may be required for certain biological 
samples. 

5.3.3 Sample tags may be required for certain projects requiring a strict level of legal or regulatory 
data defensibility.  If tags are utilized, their use will be addressed in the project-specific work 
plan or QAPP. 

5.3.4 Labels should be completed in waterproof, indelible ink.  Covering the label with clear plastic 
tape is recommended to protect the legibility of the label and to prevent the label from 
detaching from the sample container. 

5.3.5 The following information should be recorded on the sample label: 

• Project identification (project name and number/client/site) 

• Field sample identification code (exactly as it appears on the COC form) 

• Sampler’s initials 

• Date and time of sample collection 

• Analyses requested 

• Preservation 
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5.4 Documentation of sample history 

5.4.1 Sample history includes, but is not limited to, preparation of sample containers or collection 
media (for example, wipes), collection, handling (such as subsampling or compositing), 
storage, shipment, analytical preparation and analysis, reporting, and disposal. 

5.4.2 Refer to SOP 7515, Recording of Field Data, for specific guidance on documentation of field 
activities, field measurements, and sample collection. 

5.5 Documentation of custody 

5.5.1 It is recommended that a COC form (Figure 1 or equivalent) be initiated upon sample 
collection.  If this is not feasible for a particular project, the COC form may be initiated at the 
time of sample packaging.  If this is the case, the sample collection records will serve as the 
initial custody document and will document the collection of the sample (sample location and 
identification, date and time of collection, sampler, and parameters to be analyzed, including 
containers and preservatives).   

5.5.2 The following information is recorded on the COC form: 

• Project identification (ENSR project number, client, site name and location). 

• Page number (for example, 1 of 2, 2 of 2). 

• Field sample identification code.  This code should be unique to the sampling event and 
to the program.  This code should agree exactly with the field sample identification code 
recorded on the bottle label. 

• Sampling point location (optional if recorded elsewhere in field records). 

• Date and time of sample collection. 

• Sample matrix (soil, water, air, etc.). 

• Preservative. 

• Analysis requested. 

• Number of containers. 

• Type of sample (grab or composite).  Identifying if aqueous samples have been filtered in 
the field is recommended. 

• Signature(s) of sampling personnel and signatures of all personnel handling, receiving, 
and relinquishing the samples. 

• Date(s) and time(s) of each sample transfer. 

• Sampler remarks.  These comments may serve to alert the laboratory to highly 
contaminated samples or identify quality control (QC) sample requirements. 

• Airbill number (if shipped by overnight commercial carrier). 

• Laboratory name and address. 

• COC tape numbers. 
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5.5.3 The COC is filled out completely and legibly in indelible ink.  There should be no unexplained 
blank spaces.  Blank lines should be lined out and initialed and dated. 

5.5.4 Data will not obliterated.  Corrections are made, if necessary, by drawing a single line through 
and initialing and dating the error.  The correct information is then recorded with indelible ink.   

5.5.5 Information on the COC should agree exactly with that recorded on the sample containers.  
Discrepancies may result in the samples being incorrectly logged into the laboratory or delays 
in initiating sample analysis. 

5.6 Sample receipt and inspection 

5.6.1 Upon sample receipt, the coolers or packages are inspected for general condition and the 
condition of the COC tape.  The coolers or boxes are then opened and each sample is 
inspected for damage. 

5.6.2 Sample containers are removed from packing material and sample label information is verified 
against the COC form. 

5.6.3 The condition upon receipt, including any discrepancies or problems, is documented and the 
COC form is completed by signing and recording the date and time of receipt. 

5.6.4 Receipt and inspection of samples by subcontractor analytical laboratories will adhere to 
written procedures established by the laboratory. 

6.0   Quality assurance / quality control 

6.1 The records generated in this procedure are subject to review by the sampling team leader, project 
manager, or designee. 

6.2 The records generated in this procedure will become a part of the evidence reviewed in the data 
validation process (see ENSR SOP 1009, Data Validation). 

7.0   Data and records management 

7.1 The records generated in this procedure are part of the permanent record supporting the associated 
measurements and may include, as applicable, the COC forms, sample tags, carrier waybills, and field 
and laboratory records of sample history (collection, handling, storage, analysis, etc.).   

7.2 Unanticipated changes to the procedures or materials described in this SOP (deviations) should be 
appropriately documented in the project records. 

7.3 Records associated with the activities described in this SOP should be maintained according to the 
document management policy for the project. 
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8.0   Personnel qualifications and training 

8.1 Qualifications and training 

8.1.1 The individual executing these procedures should have read, and be familiar with, the 
requirements of this SOP. 

8.1.2 No specialized skills are necessary in order to implement these procedures; however, an 
understanding of the concept of custody is useful. 

8.2 Responsibilities 

8.2.1 The project manager is responsible for providing the project team with the materials, 
resources and guidance necessary to properly execute the procedures described in this SOP. 

8.2.2 The individual performing the work is responsible for implementing the procedures as 
described in this SOP and any project-specific work plans. 

8.2.3 For certain sampling programs, the project manager, sampling team leader, or designee may 
assign an individual to serve as sample custodian.  This individual is responsible for 
supervising the implementation of COC procedures in accordance with this SOP and any 
project-specific work plans or QAPP. 

9.0   References 

American Society for Testing and Materials (ASTM).  2004.  Standard Guide for Sample Chain-of-
Custody Procedures.  D 4840-99 (Reapproved 2004). 
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ENSR SOP 7515 – Recording of Field Data. 

United States Environmental Protection Agency.  2001.  Guidance for Preparing Standard Operating 
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Washington, DC.  March 2001. 
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10.0   Revision history 

Revision Date Changes 

0 NA NA 

1 4th Quarter, 1994 Reformatted and expanded from 
SOP 010-010-601 

2 February 2008 Complete rewrite and format 
update 
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Figure 1  Example Chain-of-Custody Form
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Figure 2  Example Chain-of-Custody Tape 
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Date:     July 1998 

Revision Number:      0 

Author:     Lori Fuller 

Field and Laboratory 
Measurement of pH 

Discipline:     Water 

SOP NUMBER: 7121 

 

1.0 INTRODUCTION 
 
1.1 Purpose and Applicability 
 

This Standard Operating Procedure (SOP) provides basic instructions for routine 
calibration and operation of a variety of pH meters, including the Hydrolab, Hydac 
Multimeter Probe, Orion SA 230, YSI Model 3500, and Horiba U-10.  Although these 
meters may measure additional parameters (e.g., temperature, specific conductivity, 
etc.), this SOP addresses pH measurement only (other capabilities are outlined in 
the appropriate SOP and manufacturer's individual instrument manuals).  This SOP 
is designed specifically for the measurement of pH in accordance with EPA Method 
150.1 and Standard Method 4500-H B which address electrometric pH 
measurements of drinking, surface, and saline waters, domestic and industrial 
wastes, and acid rain. 

 
1.2 Quality Assurance Planning Considerations 

 
The end use of the data will determine the quality assurance requirements that are 
necessary to produce data of acceptable quality.  These quality assurance 
requirements will be defined in the site-specific workplan and/or Quality Assurance 
Project Plan (QAPP), hereafter referred to as the project plan, or laboratory Quality 
Assurance Manual (QAM) and may include duplicate or replicate measurements or 
confirmatory analyses. 

 
1.3 Health and Safety Considerations 
 

The health and safety considerations for the laboratory or site, including both 
potential physical and chemical hazards, will be addressed in the site-specific Health 
and Safety Plan (HASP) or the laboratory QAM.  In the absence of a site-specific 
HASP, work will be conducted according to the ENSR Health and Safety Policy and 
Procedures Manual and/or direction from the Regional Health and Safety Manager. 
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2.0 RESPONSIBILITIES 
 
2.1 The analyst is responsible for verifying that the pH meter is in proper operating 

condition prior to use and for implementing the calibration and measurement 
procedures in accordance with this SOP and the project plan. 

 
2.2 The project manager is responsible for ensuring that project-specific requirements 

are communicated to the project team and for providing the materials, resources, 
and guidance necessary to perform the measurements in accordance with this SOP 
and the project plan. 

 

3.0 REQUIRED MATERIALS 
 
The following materials are necessary for this procedure: 
 
• pH meter  
• pH meter manufacturer's instruction manual 
• Deionized water 
• Clean glass or plastic beakers or cups 
• 4.0, 7.0, and 10.0 buffer solutions 
• Magnetic stirrer and Teflon-coated stirring bar 
• Lint-free tissues 
• Mild detergent and/or 10% hydrochloric acid (for use if samples contain oily material 

or particulate matter) 
• National Institute of Standards and Technology (NIST)-traceable thermometer 
• Calibration sheets 
• Laboratory or field data sheets or logbooks 
 

4.0 METHOD 
 
4.1 Sample Handling, Preservation, and General Measurement Procedures 
 

4.1.1 To achieve accurate pH measurements, samples should be analyzed in the 
field (preferably within 15 minutes), or as soon as possible after collection.  
Sample should be collected in plastic or glass containers. 

 
4.1.2 After measuring a sample containing oily material or particulate matter, the 

electrode must be cleaned by carefully wiping with a lint-free cloth, or 
washing gently in a mild detergent, followed by a deionized water rinse.  If 
this does not suffice, an additional rinse with 10% hydrochloric acid 
(followed by deionized water) may be needed. 

 
4.1.3 As temperature can affect the pH measurements obtained, both the pH and 

the temperature of the sample must be recorded.   
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4.1.4 Calibration must include a minimum of two points that bracket the expected 

pH of the samples to be measured.  An example of a calibration sheet is 
presented in Figure 1. 

 
4.1.5 Primary standard buffer salts available from NIST can be purchased and 

are necessary for situations where extreme accuracy is required.  
Secondary standard buffers may be purchased as a solution from 
commercial vendors and are recommended for routine use.  Buffers should 
not be used after their expiration dates as provided by the manufacturer.  If 
the manufacturer does not supply an expiration date or if the buffers are 
prepared from pH powder pillows, etc., an expiration date of one year from 
purchase or preparation should be used.  All standards must be labeled 
with manufacturer, lot number, and expiration date. 

 
4.1.6 When using the meter in the laboratory, always place the buffer/sample 

beaker on the magnetic stirrer, and make sure the stirring bar is rotating 
during measurements.  Rinse the stirring bar as well as the beaker between 
buffers/samples.  CAUTION:  The magnetic stirring plate can generate heat 
when used for an extended period of time, and lead to increased 
temperature of the buffers/samples. 

 
EXCEPTION:  Do not use the magnetic stirrer for acid rain samples.  It is 
crucial not to induce dissolved gases into the sample to be absorbed or 
desorbed, as this will alter the pH.  Stir the sample gently for a few seconds 
after introducing the electrode, then allow the electrode to equilibrate prior 
to recording temperature and pH readings. 

 
4.1.7 When the meter is being used in the field, move the probe in a way that 

creates sufficient sample movement across the sensor; this insures 
homogeneity of the sample and suspension of solids.  If sufficient 
movement has occurred, the readings will not drift (<0.1 pH units).  Rinse 
the electrode with deionized water between samples and wipe gently with a 
lint-free tissue. 

 
4.1.8 When measuring the pH of hot liquids, wait for the liquid to cool to 160°F or 

below. 
 

4.1.9 Fluctuating readings may indicate more frequent instrument calibrations are 
necessary. 

 
4.1.10 A "low sodium error" electrode may be used for samples with a pH greater 

than 10, to reduce sodium error. 
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4.2 Calibration and Measurement Procedures 
 

4.2.1 The pH meter must be calibrated daily before any analyses are performed.  
The meter should be recalibrated every 12 hours or at the frequency 
specified in the project plan. 

 
4.2.2 Connect the electrode to the meter.  Choose either 7.0 and 10.0 (high 

range) or 4.0 and 7.0 (low range) buffers, whichever will bracket the 
expected sample range.  Place the buffer in a clean beaker.  If the pH is 
being measured in a laboratory, place the beaker on the magnetic stirrer 
and place the stirring bar in the beaker.  Measure and record the 
temperatures of the buffers using a calibrated thermometer or automatic 
temperature compensation (ATC).   

 
4.2.3 Place the electrode into the 10.0 buffer or into the 7.0 buffer.  (The 

calibration procedure described here begins with the buffer of the highest 
pH selected.  The instrument manufacturer’s calibration instructions may 
suggest starting with the buffer of the lowest pH selected). 

 
4.2.4 Adjust the instrument calibration according to the manufacturer's 

instructions.  Discard the buffer and rinse the beaker and stirring bar 
thoroughly with deionized water. 

 
4.2.5 Refill the beaker with the 7.0 buffer or the 4.0 buffer.  Rinse the electrode, 

gently wipe it with a lint-free tissue, and place it in the selected buffer 
solution.  If the pH is being measured in a laboratory, place the beaker on 
the magnetic stirrer and place the stirring bar in the beaker.  Continue 
adjusting the instrument calibration according to the manufacturer's 
instructions.  Record the electrode slope (if provided by the instrument) on 
the calibration sheet (an acceptable slope is between 92 and 102 percent).  
Measure and record the temperature of the buffer using a calibrated 
thermometer or ATC.  Discard the buffer and rinse the beaker and stirring 
bar thoroughly with deionized water. 

 
4.2.6 An additional check may be performed, if required by the project plan, by 

placing the electrode into an additional buffer solution.  This buffer should 
be from a different source than the buffers used for the initial calibration.  
This buffer should read within +0.2 pH units of the buffer's true pH value. 

 
4.2.7 Verify the calibration every 15 samples and after the last sample of the day 

with a buffer solution prepared from a different source than that used for 
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initial calibration.  Recalibrate the instrument if the check value varies more 
than 0.2 pH units from the true value. 

 
4.2.8 The electrode will be rinsed with deionized water and wiped gently with a 

lint-free tissue between sample analysis. 
 

4.2.9 Recalibrate the instrument if the buffers do not bracket the pH of the 
samples. 

 
4.2.10 The meter must be recalibrated following any maintenance activities and 

prior to the next use. 
 
4.3 Troubleshooting Information 
 

If there are any performance problems with the pH meter which result in inability to 
achieve the acceptance criteria presented in Section 5.0, consult the appropriate 
section of the meter instruction manual for the checkout and self-test procedures.  If 
the problem persists, consult the manufacturer's customer service department 
immediately for further instructions. 

 
4.4 Maintenance 

 
4.4.1 Instrument maintenance should be performed according to the procedures 

and frequencies required by the manufacturer. 
 

4.4.2 The electrode must be stored and maintained according to the 
manufacturer's instructions. 

 
4.4.3 If an instrument with ATC is being used, the device should be checked on a 

quarterly basis for accuracy with an NIST thermometer. 
 

5.0 QUALITY CONTROL 
 
5.1 Duplicate measurements of a single sample will be performed at the frequency 

specified in the project plan.  In the absence of project-specific criteria, duplicate 
measurements should agree within +0.1 pH units.  

 
5.2 The temperature readout of the meter will be checked annually against an NIST-

traceable thermometer.  If the difference is greater than 0.2°C, the instrument 
manufacturer will be consulted for instructions.  Temperature measurements will be 
compensated for any difference with the reference thermometer. 
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5.3 Some regulatory agencies may require the analysis of USEPA Water Supply (WS) or 
Water Pollution (WP) performance evaluation (PE) samples.  These PE samples will 
be analyzed as required. 

 

6.0 DOCUMENTATION 
 
6.1 All pH meter calibration, temperature check, and maintenance information will be 

recorded on a daily calibration sheet (Figure 1) or equivalent.  pH data may be 
recorded on the appropriate laboratory or field data sheets or logbooks. 

 
6.2 Calibration documentation must be maintained in a thorough and consistent manner.  

At a minimum, the following information must be recorded: 
 

• Date and time of calibration 
• Signature or initials of person performing the measurement 
• Instrument identification number/model 
• Expiration dates and batch numbers for all buffer solutions 
• Reading for pH 7.0 buffer before and after meter adjustment 
• Reading for pH 4.0 or 10.0 buffer before and after meter adjustment 
• Readings for all continuing calibration checks 
• Temperature of buffers (corrected for any difference with reference 

thermometer), including units  
• Slope reading (if provided by instrument) 
• Comments  

 
6.3 Documentation for recorded data must include a minimum of the following: 

 
• Date and time of analysis 
• Signature or initials of person performing the measurement 
• Instrument identification number/model 
• Sample identification/station location 
• Temperature (corrected for any difference with reference thermometer) and 

pH of sample (including units and duplicate measurements)  
• Comments  

 

7.0 TRAINING/QUALIFICATIONS 
 
To properly perform pH measurements, the analyst must be familiar with the calibration and 
measurement techniques stated in this SOP.  The analyst must also be experienced in the 
operation of the meter.   
 
Certain state certification programs require that pH measurements in the field be taken by, 
or in the presence of, personnel that are qualified under the certification program. 
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8.0 REFERENCES 
 
APHA-AWWA-WPCF.  Standard Methods for the Examination of Water and Wastewater, 
17th Edition. 1989. 
 
USEPA.  Methods for the Chemical Analysis of Water and Wastes (EPA 600/4-79-020).      
Revised 1983. 
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Figure 1   Sample of Instrument Calibration Sheet 
 

Water Quality Instrument Calibration 
 

 
 

Parameter 

Instrument Standard Standard 
Value 

@25EC 

Ambient 
Temp 
EC/EF 

Initial 
Measured 

Value 

Adjusted 
Measured 

Value 

 
Initials 

Date/Time 

 
 

Remarks 

 Manuf/Model Serial No. Manuf/Lot No. Exp. Date       

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

All measured values must be corrected for temperature unless the instrument is operated in the ATC mode.  DO measurements must also be corrected for barometric pressure. 
 
Temp conversion: EC = 5/9(EF-32) 
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Date:     July 1998 

Revision Number:      0 

Author:     Lori Fuller 

Field and Laboratory 
Measurement of Temperature 

Discipline:     Water 

SOP NUMBER: 7123 

 

1.0 INTRODUCTION 
 
1.1 Purpose and Applicability 
 

This Standard Operating Procedure (SOP) provides basic instructions for routine 
measurement of temperature using any high quality mercury-filled thermometer or 
thermistor with analog or digital read-out device such as the Hydrolab, Hydac 
Multimeter Probe, Seabird 911 CTD, and Horiba U-10.  Multimeter instruments used 
for temperature measurement may measure additional parameters (e.g., 
conductivity, pH, etc.).  This SOP addresses temperature measurement only (other 
capabilities are outlined in the appropriate SOP).  This SOP is designed specifically 
for the measurement of temperature in accordance with EPA Method 170.1 and 
Standard Method 2550 B which address thermometric temperature measurement of 
drinking, surface, and saline waters, and domestic and industrial wastes.   

 
1.2 Quality Assurance Planning Considerations 
 

The end use of the data will determine the quality assurance requirements that are 
necessary to produce data of acceptable quality.  These quality assurance 
requirements will be defined in the site-specific workplan and/or Quality Assurance 
Project Plan (QAPP), hereafter referred to as the project plan, or laboratory Quality 
Assurance Manual (QAM) and may include duplicate or replicate measurements or 
confirmatory measurements.   

 
1.3 Health and Safety Considerations 
 

The health and safety considerations for the laboratory or site, including both 
potential physical and chemical hazards, will be addressed in the site specific Health 
and Safety Plan (HASP) or the laboratory QAM.  In the absence of a site-specific 
HASP, work will be conducted according to the ENSR Health and Safety Policy and 
Procedures Manual and/or direction from the Regional Health and Safety Manager. 
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2.0 RESPONSIBILITIES 
 

2.1 The analyst is responsible for verifying that the temperature measuring device is in 
proper operating condition prior to use and for implementing the calibration and 
measurement procedures in accordance with this SOP and the project plan. 

 
2.2 The project manager is responsible for ensuring that project-specific requirements 

are communicated to the project team and for providing the materials, resources, 
and guidance necessary to perform the measurements in accordance with this SOP 
and the project plan. 

 

3.0 REQUIRED MATERIALS 
 
The following materials are necessary for this procedure: 
 
• Thermometer or thermistor with analog or digital read-out device 
• Manufacturer's instruction manual for the instrument 
• National Institute of Standards and Technology (NIST)-traceable thermometer 
• Laboratory or field data sheets or logbooks 
• Clear glass or plastic containers 
 

4.0 METHOD 
 
4.1 Sample Handling, Preservation, and General Measurement Procedures 
 

To achieve accurate temperature measurements, samples should be analyzed 
immediately upon collection (preferably within 15 minutes).  Samples should be 
collected in glass or plastic containers. 

 
4.2 Calibration and Measurement Procedures  
 

4.2.1 ENSR-owned temperature measuring devices will, at a minimum, be 
checked annually as described in Section 5.0.  The device will be checked 
against an NIST-traceable thermometer and the necessary compensation 
made for the difference in temperature between the two. Rental equipment 
will be checked by the manufacturer and documentation provided to ENSR.  
Certain oceanographic instruments such as the Seabird 911 CTD and the 
Coastal Microqual will be calibrated every 6 months in the manufacturer's 
laboratory using ITS90 standards.  ITS90 is the International Temperature 
Scale developed by the Joint Panel of Oceanographic Tables and 
Standards.  Post-cruise calibration records received from the manufacturer 
may be used to post-calibrate field data. 
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4.2.2 Immerse the thermometer or temperature measuring device into the 

sample. 
 

4.2.3 Swirl and take a reading when the value stabilizes. 
 

4.2.4 Record the temperature reading to the nearest 0.5° for a thermometer or 
0.1o for digital meter-type instruments.  For instruments other than the 
oceanographic instruments, compensate for any difference with the NIST-
traceable thermometer. 

 
4.2.5 Temperature measuring devices designed for in situ field measurement will 

be deployed in accordance with the manufacturer's instruction manual.  For 
water-column profiling operations the sensor readings will be recorded 
manually in a designated field logbook or continuously through the use of a 
computer.  An internal data-logger will be used for recording sensor 
measurements during moored deployment of a sensor.  The frequency of 
data recording will be specified in the project plan.  The location, date, and 
time of sensor deployment, along with depth (of measurement or mooring) 
will be recorded in conjunction with the temperature sensor data.  Additional 
documentation requirements are listed in Section 6.2. 

 
4.2.6 Temperature data may be post-calibrated using any of a variety of 

calibration data including, but not limited to, field calibration points, 
manufacturer calibration data, and analytical results from samples collected 
during field deployment of the sensors.  The decision criteria for post 
calibration, and the technique used, will be specified in the project plan, and 
will be consistent with the manufacturer's recommendations. 

 
4.3 Troubleshooting Information 
 

If there are any performance problems with the meter-type temperature measuring 
device, consult the appropriate section of the meter instruction manual for the 
checkout and self-test procedures.  If the problem persists, consult the 
manufacturer's customer service department immediately for further instructions.  If 
performance problems exist with a thermometer, replace the thermometer. 

 
4.4 Maintenance 
 

Instrument maintenance for meter-type temperature measuring devices should be 
performed according to the procedures and frequencies required by the 
manufacturer. 
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5.0 QUALITY CONTROL 
 
5.1 With the exception of the oceanographic instruments, the temperature measuring 

devices will, at a minimum, be checked against an NIST-traceable thermometer at 
the frequency stated in section 4.2.1.  This verification procedure will be performed 
as follows: 

 
• Immerse the thermometer or temperature sensor and the NIST-traceable 

thermometer into a sample. 
• Allow the readings to stabilize. 
• Record the readings and document the difference. 
• Label the thermometer or temperature sensor with the correction 

value/adjustment and the date the accuracy check was performed. 
• Compensate for the difference when sample measurements are taken. 

 
5.2 Duplicate measurements of a single sample will be performed at the frequency 

stated in the project plan.  In the absence of project-specific criteria, duplicate 
measurements should agree within +0.5oC or approximately +1.0oF. 

 

6.0 DOCUMENTATION 
 

6.1 Records for checking the accuracy of the thermometer or temperature measuring 
device (where applicable) will include: 

 
• Date 
• Thermometer or meter-type temperature measuring device checked 
• Reference thermometer number 
• Readings for reference thermometer and thermometer being checked 
• Adjustment made for difference in readings 
• Initials of analyst 

 
6.2 Documentation for recorded data must include a minimum of the following: 
 

• Date and time of analysis 
• Signature or initials of person performing the measurement 
• Thermometer ID number or instrument identification number/model 
• Sample identification/station location 
• Temperature of sample (including units and duplicate measurements) 

compensated for any difference with the reference thermometer if applicable 
• Comments 
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7.0 TRAINING/QUALIFICATIONS 
 
To properly perform temperature measurements, the analyst must be familiar with the 
calibration and measurement techniques stated in this SOP.  The analyst must also be 
experienced in the operation of the meter.   
 
Certain state certification programs require that temperature measurements in the field be 
taken by, or in the presence of, personnel that are qualified under the certification program. 
 

8.0 REFERENCES 
 
APHA-AWWA-WPCF.  Standard Methods for the Examination of Water and Wastewater, 
17th Edition. 1989. 
 
USEPA.  Methods for the Chemical Analysis of Water and Wastes (EPA 600/4-79-020).    
Revised 1983. 
 
 

 
 

 mw97\SOPs\7123 Page 5 of 5 Revision: 0 



 

   

Date:     July 1998 
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Author:     Lori Fuller 

Field and Laboratory 
Measurement of Specific 
Conductance 

Discipline:     Water 

SOP NUMBER: 7124 

 

1.0 INTRODUCTION 
 
1.1 Purpose and Applicability 
 

This Standard Operating Procedure (SOP) provides basic instructions for routine 
calibration and operation of a variety of specific conductance meters, including the 
Hydrolab, Hydac Multimeter Probe, YSI Model 3500, Coastal Microqual, Horiba U-10 
and Seabird 911 CTD.  Although these meters may measure additional parameters 
(e.g., temperature, pH, etc.), this SOP addresses specific conductance measurement 
only (other capabilities are outlined in the appropriate SOP and manufacturer's 
individual instrument manuals).  This SOP is designed specifically for the 
measurement of specific conductance in accordance with EPA Method 120.1 and 
Standard Method 2510 B which addresses specific conductance measurements of 
drinking, surface, and saline waters, domestic and industrial wastes, and acid rain. 

 
1.2 Quality Assurance Planning Considerations 
 

The end use of the data will determine the quality assurance requirements that are 
necessary to produce data of acceptable quality.  These quality assurance 
requirements will be defined in the site-specific workplan and/or Quality Assurance 
Project Plan (QAPP), hereafter referred to as the project plan, or laboratory Quality 
Assurance Manual (QAM) and may include duplicate or replicate measurements or 
confirmatory analyses. 

 
1.3 Health and Safety Considerations 
 

The health and safety considerations for the laboratory or site, including both 
potential physical and chemical hazards, will be addressed in the site-specific Health 
and Safety Plan (HASP) or the laboratory QAM.  In the absence of a site-specific 
HASP, work will be conducted according to the ENSR Health and Safety Policy and 
Procedures Manual and/or direction from the Regional Health and Safety Manager. 
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2.0 RESPONSIBILITIES 
 
2.1 The analyst is responsible for verifying that the specific conductance meter is in 

proper operating condition prior to use and for implementing the calibration and 
measurement procedures in accordance with this SOP and the project plan. 

 
2.2 The project manager is responsible for ensuring that project-specific requirements 

are communicated to the project team and for providing the materials, resources, 
and guidance necessary to perform the measurements in accordance with this SOP 
and the project plan. 

 

3.0 REQUIRED MATERIALS 
 
The following materials are necessary for this procedure: 
 
• Specific conductance meter  
• Specific conductance meter manufacturer's instruction manual 
• Deionized water 
• Clean glass beakers or plastic cups 
• Potassium chloride (KCl) solution, 0.01M, for determination of cell constant (0.5M 

KCl for saline water measurements) 
• KCl standard at concentration that approximates sample concentrations 
• Lint-free tissues 
• National Institute of Standards and Technology (NIST)-traceable thermometer 
• Calibration sheets 
• Laboratory or field data sheets or logbooks 
 

4.0 4.0 METHOD 
 
4.1 Sample Handling, Preservation, and General Measurement Procedures 
 

4.1.1 Specific conductance measurements should be taken soon after sample 
collection since temperature changes, precipitation reactions, and 
absorption of carbon from the air can affect the specific conductance.  If 
specific conductance measurements cannot be taken immediately (within 
24 hours), samples should be filtered through a 0.45 μ filter, stored at 4oC 
and analyzed within 28 days. 

 
4.1.2 Report results as specific conductance, μmhos/cm at 25oC. 
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4.1.3 As temperature can affect the specific conductance measurements 
obtained, record both the specific conductance and the temperature of the 
sample.   

4.1.4 Secondary standards may be purchased as a solution from commercial 
vendors.  These standards should not be used after their expiration dates 
as provided by the manufacturer.  If the manufacturer does not supply an 
expiration date or if the standards are prepared from various salts (e.g., 
KCl), an expiration date of one year from purchase or preparation should be 
used.  All standards must be labeled with manufacturer, lot number, and 
expiration date. 

 
4.2 Calibration and Measurement Procedures 
 

4.2.1 The specific conductance meter must be calibrated daily (or the calibration 
checked) before any analyses are performed.  However, certain 
oceanographic instruments such as the Seabird 911 CTD and the Coastal 
Microqual, which, because of their sensitivity, are calibrated only by the 
manufacturer (at their specified frequency).  

 
4.2.2 Set up the instrument according to the manufacturer's instructions. 

 
4.2.3 Rinse the probe with deionized water and dry with a lint-free tissue. 

 
4.2.4 Repeat the above procedure for the beakers or cups. 

 
4.2.5 Pour a sufficient amount of the KCl standard (preferably at a concentration 

that approximates the sample concentrations) into the beaker or cup to 
cover the probe.   

 
4.2.6 Immerse the probe in the standard. 

 
4.2.7 Record the stabilized specific conductance reading of the standard and the 

temperature.  Adjust the instrument reading (according to the 
manufacturer's instructions) to display the correct value of the standard.  If 
the meter cannot be adjusted to display the correct value of the standard, 
the standard should read within 5% of the true value.  If the meter reading 
is between 5% and 15% of the true value, calculate the cell constant using 
the formula below and correct all subsequent meter readings.  

 
     Cell Constant = 0.01M or 0.5M KCl Standard Conductance 
                    Conductance Meter Reading 
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If the meter reading exceeds the reference standard by greater than 15%, 
replace the instrument.  If the meter does not have automatic temperature 
compensation (ATC), correct all measurements to 25oC by adding 2% of 
the reading per degree if the temperature is below 25oC and by subtracting 
2% of the reading per degree if the temperature is above 25oC.  

 
4.2.8 An additional check may be performed, if required by the project plan, by 

placing the probe into an additional KCl standard.  This standard should be 
from a different source than the standard used for the initial calibration.  
This standard should read within 5% of the true value.  Clean and rinse 
probe and cup as in Sections 4.2.3 and 4.2.4. 

 
4.2.9 Verify the calibration every 15 samples and at the end of the day.  

Recalibrate or replace the instrument if the check value is not within 15% of 
the true value.   

 
4.2.10 The probe will be rinsed with deionized water and wiped gently with a lint-

free tissue between sample analyses. 
 

4.2.11 The meter must be recalibrated following any maintenance activities and 
prior to the next use. 

 
4.2.12 Conductivity meters designed for in situ field measurement will be deployed 

in accordance with the manufacturer's instruction manual.  For water-
column profiling operations the sensor readings will be recorded manually 
in a designated field logbook or continuously through the use of a 
computer.  An internal data-logger will be used for recording sensor 
measurements during moored deployment of a sensor.  The frequency of 
data recording will be specified in the project plan.  The location, date, and 
time of sensor deployment, along with depth (of measurement or mooring) 
will be recorded in conjunction with the DO sensor data.  Additional 
documentation requirements are listed in Section 6.0. 

 
4.2.13 Conductivity data may be post calibrated using any of a variety of 

calibration data including, but not limited to field calibration points, 
manufacturer calibration data, and analytical results from samples collected 
during field deployment of the sensors.  The decision criteria for post-
calibration, and the technique used will be specified in the project plan, and 
will be consistent with the manufacturer's recommendations. 
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4.3 Troubleshooting Information 
 

If there are any performance problems with the specific conductance meter which 
result in inability to achieve the acceptance criteria presented in Section 5.0, consult 
the appropriate section of the meter instruction manual for the checkout and self-test 
procedures.  If the problem persists, consult the manufacturer's customer service 
department immediately for further instructions. 

 
4.4 Maintenance 
 

4.4.1 Instrument maintenance should be performed according to the procedures 
and frequencies required by the manufacturer. 

 
4.4.2 The probe must be stored and maintained according to the manufacturer's 

instructions. 
 

4.4.3 If an instrument with ATC is being used, the meter should be checked 
annually for accuracy with an NIST thermometer. 

 

5.0 QUALITY CONTROL 
 
5.1 The meter must be calibrated daily before use and recalibrated every 12 hours, and 

will not be used for sample determinations of specific conductance unless the initial 
check standard value is within 5% of the true value.   

 
5.2 Oceanographic instruments will be calibrated every 6 months in the manufacturer's 

laboratory using the functional relationship between salinity and conductance, 
temperature and pressure as defined by the Practical Salinity Scale of 1978 (PSS-
78).  Post-cruise calibration records received from the manufacturer will be used to 
post calibrate field data. 

 
5.3 Duplicate measurements of a single sample may be performed at the frequency 

specified in the project plan.  In the absence of project-specific criteria, duplicate 
measurements should agree within 10%.    

 
5.4 The temperature readout of the meter will be checked against an NIST-traceable 

thermometer at least quarterly.  If the difference is greater than 0.2EC, the instrument 
manufacturer will be consulted for instructions.  Temperature measurements will be 
compensated for any difference with the reference thermometer. 
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5.5 Some agencies may require the analysis of USEPA Water Pollution (WP) 
performance evaluation (PE) samples.  These PE samples will be analyzed as 
required. 

 

6.0 DOCUMENTATION 
 
6.1 All specific conductance meter calibration, temperature check, and maintenance 

information will be recorded on the daily calibration sheet. (An example is presented 
as Figure 1).  Specific conductivity data may be recorded on the appropriate 
laboratory or field data sheets or logbooks. 

 
6.2 Calibration documentation must be maintained in a thorough and consistent manner.  

At a minimum, the following information must be recorded: 
 

• Date and time of calibration 
• Signature or initials of person performing the measurement 
• Instrument identification number/model 
• Expiration dates and batch numbers for all standards 
• Reading for standard before and after meter adjustment 
• Readings for all continuing calibration checks 
• Temperature of standards (corrected for any difference with reference 

thermometer)  
• Cell constant value 
• Comments  

 
6.3 Documentation for recorded data must include a minimum of the following: 

 
• Date and time of analysis 
• Signature or initials of person performing the measurement 
• Instrument identification number/model 
• Sample identification/station location 
• Temperature (corrected for any difference with reference thermometer) and 

conductance of sample (including units and duplicate measurements)  Note:  
show all calculations for converting instrument reading to μmhos/cm if the 
instrument provides readings in any other units.  Useful conversions are:  
1 mS/m = 10 μmho/cm or 1 μmho/cm = 0.1 mS/m.   

• Comments  
 

7.0 TRAINING/QUALIFICATIONS 
 

To properly perform specific conductance measurements, the analyst must be familiar with 
the calibration and measurement techniques stated in this SOP.  The analyst must also be 
experienced in the operation of the meter.   
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Certain state certification programs require that specific conductance measurements be 
taken in the field by, or in the presence of, personnel that are qualified under the certification 
program. 

 

8.0 REFERENCES 
 
APHA-AWWA-WPCF.  Standard Methods for the Examination of Water and Wastewater, 
17th Edition.  1989. 
 
USEPA.  Methods for the Chemical Analysis of Water and Wastes, (EPA 600/4-79-020).  
Revised 1983. 
 

 mw97\sops\7124 Page 7 of 8 Revision: 0 



    
 
 
 

SOP NUMBER:   7124 

Figure 1   Example of Instrument Calibration Sheet 
 
 

 

Water Quality Instrument Calibration 
 

 
 

Parameter 

Instrument Standard Standard 
Value 

@25EC 

Ambient 
Temp 
EC/EF 

Initial 
Measured 

Value 

Adjusted 
Measured 

Value 

 
Initials 

Date/Time 

 
 

Remarks 

 Manuf/Model Serial No. Manuf/Lot No. Exp. Date       

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

           

All measured values must be corrected for temperature unless the instrument is operated in the ATC mode.  DO measurements must also be corrected for barometric pressure. 
 
Temp conversion: EC = 5/9(EF-32) 
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Author:     Charles Martin 

 Groundwater Sample Collection 
from Monitoring Wells 

Discipline:     Geosciences 

SOP NUMBER: 7130 

 

1.0 PURPOSE AND APPLICABILITY 
 
1.1 Purpose and Applicability 
 

This standard operating procedure (SOP) is concerned with the collection of valid 
and representative samples of groundwater from monitoring wells.  The scope of this 
document is limited to field operations and protocols applicable during groundwater 
sample collection. 

 
This SOP is written in a broad-based manner and considers the application of a 
variety of sampling equipment in the collection of representative groundwater 
samples.  Respective state and/or federal agency regulations may require specific 
types of equipment to be used when applying this SOP to a particular project.  The 
project manager should review the applicable regulatory requirements, if any, prior to 
the start of the field sampling program.  Deviations from this SOP to accommodate 
regulatory requirements should be reviewed in advance of the field program and 
documented in the project work plan. 

 
1.2 Quality Assurance Planning Considerations 
 

Sampling personnel should follow specific quality assurance guidelines as outlined in 
the site-specific QAPP.  Proper quality assurance requirements should be provided 
which will allow for collection of representative samples from representative sampling 
points.  Quality assurance requirements typically suggest the collection of a sufficient 
quantity of quality control (QC) samples such as field duplicate, equipment and/or 
field blanks and matrix spike/matrix spike duplicate (MS/MSD) samples.  These 
requirements should be outlined in the QAPP.  Additional information regarding 
quality assurance sample collection relevant to groundwater sampling is contained in 
Section 5.0 of this SOP. 

 
1.3 Health and Safety Considerations 
 

Groundwater sampling may involve chemical hazards associated with the materials 
being sampled.  Adequate health and safety measures must be taken to protect 
project sampling personnel from potential chemical exposures or other hazards.  
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These measures must be addressed in the project Health and Safety Plan (HASP).  
This plan must be approved by the project Health and Safety Officer before work 
commences, must be distributed to all personnel performing sampling, and must be 
adhered to as field activities are performed. 

 

2.0 RESPONSIBILITIES 
 
2.1 Project Manager 

 
The project manager is responsible for ensuring that project-specific requirements 
are communicated to the project team and for providing the materials, resources, 
and guidance necessary to perform the measurements in accordance with this SOP 
and the project-specific work plan. 

 
2.2 Sampling Technician 
 

It is the responsibility of the sampling technician to be familiar with the sampling 
procedures outlined within this SOP and with specific sampling, quality assurance, 
and health and safety requirements outlined within project-specific work plans 
(Sampling Plan, HASP, QAPP).  The sampling technician is responsible for collection 
of groundwater samples and for proper documentation of sampling activities as 
samples are being collected. 

 

3.0 REQUIRED MATERIALS 
 
Groundwater sampling objectives may vary significantly between projects.  Project 
objectives should be defined within the project-specific work plans.  The list of required 
materials below identifies the types of equipment which may be used for a range of 
groundwater sampling applications.  From this list, a project-specific equipment list should 
be selected based upon project objectives and other factors such as the depth to 
groundwater, well construction, required purge volumes, and analytical parameters, among 
others.  The various types of sampling equipment which may be used include: 
 
Well Purging Equipment 
 
• Bailers 
• Bladder pumps 
• Submersible pumps 
• Peristaltic pumps 
• Centrifugal Pumps 
• WaterraTM pumps 
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Field Instruments 
 
• Individual or multi-parameter meter(s) to measure temperature, pH, specific 

conductance, dissolved oxygen (DO) oxidation reduction potential (ORP), and/or 
turbidity 

• Water level measuring device 
• Interface probe or product detection paste 
 
Sampling Equipment 
 
• Reusable or disposable bailers 
• Peristaltic pump 
• Bladder pump 
 
Sample Preparation Equipment 
 
• Filtration equipment 
• Intermediate containers 
• Sample kit (i.e., bottles, labels, preservatives, custody records, cooler) 
 
General Equipment 
 
• Project-specific sampling plans (SAP, QAPP, HASP) 
• Sample collection records 
• Field notebook/pen 
• Waterproof marker pens 
• Deionized water dispenser bottler 
• Sample cup 
• Buckets 
• Coolers, or sample shuttles 
• Instrument calibration solutions 
• Power source (generator of 12V marine battery) 
• Equipment decontamination supplies (refer to SOP 7600) 
• Health and safety supplies 
• First-Aid kit 
• Tool box 
 
Expendable Materials 
 
• Deionized water supply 
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• Disposable bailer string (nylon or polypropylene) 
• 0.45 micron filters 
• Paper towels 
• Plastic sheeting 
• Ice/blue ice for sample preservation 
• Disposable latex powder-free glove liners 
• Disposable nitrile gloves 
• Plastic trash bags 
• Ziplock® bags 
 
This equipment list was developed to aid in field organization and should be used in 
preparation for each sampling event.  Depending on the site-specific sampling plan, 
additional material and equipment may be necessary and should be determined before the 
scheduled sampling event.  Similarly, not all of the items shown in this list may be necessary 
for any one sampling event. 
 
Additional SOPs are also available which provide procedures for different aspects of 
groundwater sampling.  These SOPs include: 
 
• ENSR SOP 7121, Field and Laboratory Measurement of pH 
 
• ENSR SOP 7122, Field and Laboratory Measurement of Dissolved Oxygen 
 
• ENSR SOP 7123, Field and Laboratory Measurement of Temperature 
 
• ENSR SOP 7124, Field and Laboratory Measurement of Specific Conductance 
 
• ENSR SOP 7125, Field and Laboratory Measurement of Turbidity 
 
• ENSR SOP 7131, Field Filtration of Water Samples for Inorganics 
 
• ENSR SOP 7510, Packaging and Shipment of Samples 
 
• ENSR SOP 7600, Decontamination of Equipment 
 

4.0 METHOD 
 
4.1 Instrument Calibration 
 

Field instruments will be calibrated according to the requirements of the project-
specific plan and water quality SOPs (see Section 3.0). 
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4.2 Sampling Preparation 
 

Before opening the well, a clean working surface shall be set up around the well 
head using a plastic sheet with slit cut in the middle.  Prior to opening the well, the 
required health and safety gear (as specified in the HASP) shall be donned.  This, at 
a minimum, usually means wearing gloves to limit the potential for exposure to 
contaminants as well as reduce the potential for handling-induced contamination of 
sampling equipment. 

 
4.3 Well Security and Condition 
 

At each monitoring well location, observe the conditions of the well and surrounding 
area.  The following information shall be noted on the Groundwater Sample 
Collection Record (Attachment 1 or 2) or in the field notebook: 

 
• Condition of the wells identification marker 
• Condition of the well lock and associated locking cap 
• Integrity of the well - protective outer casing, obstructions or kinks in the well 

casing, presence of water in the annular space, and the top of the interior casing 
• Condition of the general area surrounding the well 

 
4.4 Measuring Point Determination 
 

Before collecting a water level measurement, check for an existing measuring point 
(notch, or other visible mark) established either at the time of well installation or by 
the latest survey.  Generally, the measuring point is referenced from the top of the 
well casing (TOC), not the protective casing.  If no measuring point exists, a 
measuring point should be established, clearly marked, and identified on the 
Groundwater Sample Collection Record or the field logbook.  The same measuring 
point should be used for subsequent sampling events. 

 
4.5 Free Product Determination 
 

Wells that may potentially contain free product should be assessed for product with 
an interface probe or product detection paste.  Interface probes generally operate on 
the same principle as a water level tape although they are designed to register water 
and product levels usually with different audible tones.  Product paste generally is 
used in combination with some type of measuring tape which is lowered into the well 
with a coating of paste applied to it.  Wells containing free product are generally not 
used for groundwater sampling, since the concentration of contaminants present in 
the free product can adversely effect the quality of the water sample, lending to a 
non-representative water sample. 
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4.6 Water Level Measurement 
 

To obtain a water level measurement, lower the probe of a water level measuring 
device into the well until the audible sound of the unit is detected or the light on an 
electronic sounder illuminates.  At this time the precise measurement should be 
determined (to nearest 0.01 feet) by repeatedly raising and lowering the tape to 
converge on the exact measurement.  Obtain the reading of the TOC measuring 
point.  The water level measurement should be entered on the Groundwater Sample 
Collection Record or in the field records. 

 
The measurement device shall be decontaminated immediately after use with a non-
phosphatic detergent and rinsed with distilled water.  Generally, only that portion of 
the tape which enters the water table should be cleaned.  It is important that the 
measuring tape is never placed directly on the ground surface or allowed to become 
kinked.  Measuring devices, including interface probes, which come into contact with 
free product will likely require more thorough decontamination (see SOP 7600). 

 
4.7 Purge Volume Calculation 
 

Wells designated for sampling require purging to remove stagnant water in the well.  
A single casing volume of groundwater will be calculated after measuring the length 
of the water column and checking the well casing diameter.  The Groundwater 
Sample Collection Record provides information used to compute the casing volume, 
which includes:  a diagram, a numerical conversion table, and the standard 
calculation.  The volume of standing water in the well (ie., one purge volume) should 
be entered on the Groundwater Sample Collection Record. 

 
4.8 Well Purging Methods and Procedures 
 

4.8.1 Objectives 
 

Prior to sample collection, purging must be performed for all groundwater 
monitoring wells to remove stagnant water from within the casing and gravel 
pack and to ensure that a representative groundwater sample is obtained. 

 
There are three general types of non-dedicated equipment used for well 
purging and include:  bailers, surface pumps and down-well pumps.  The 
purge method and equipment selected should be specified in the project-
specific work plans. 

 
NOTE:  This SOP only describes the most common equipment and methods 
used for purging.  Other purging equipment, as well as dedicated equipment, 
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can be used provided that the method employed does not have an adverse 
affect on the overall quality of the groundwater. 

 
Regardless of the purge method, purge water temperature, pH, and specific 
conductance will be monitored at predetermined purge volumes and recorded 
on the Groundwater Sample Collection Record.  Additional water quality 
parameters may be required by the project-specific sampling plan.  In 
general, purging will be considered complete following the withdrawal of at 
least 3 to 5 well volumes of groundwater and when all field parameters have 
stabilized to within 10% of their preceding measurements. 

 
Purging a well to dryness may occur under some low-yield conditions.  When 
the well recovers, a cascading effect may occur within the screened zone 
which can volatilize some organic compounds.  This may be considered 
inappropriate by regulatory agencies when volatile organic compounds (VOC) 
are the target analyte of interest.  Purging a well to dryness, then sampling 
after it has recovered may be acceptable for other target analytes, however.  
Under low yield conditions, low-flow sampling pumps such as bladder pumps 
may be required for VOC sample collection. 

 
4.8.2 Bailing 

 
General 

 
Bailing is often the most convenient method for well purging especially if only 
a small volume of purge water is required during the purge routine.  Bailers 
are constructed using a variety of materials including PVC, polyethylene, 
stainless steel, and Teflon®.  Teflon® bailers are generally most "inert" and 
are available in reusable and disposable form.  Disposable polyethylene 
bailers are relatively inert and inexpensive.  Reusable stainless steel and 
PVC bailers must be decontaminated between uses.  Most commercially 
available bailers are constructed to fit into a 2-inch diameter well, although 
other bailer diameters are available. 

 
Waterra™ foot valves are essentially bailer check valves which manually 
thread onto the bottom of standard pump tubing (polyethylene, teflon).  The 
foot valves are commercially available in a variety of diameters in stainless 
steel, Teflon®, and high-density plastic (Delrin).  The foot valves operate by 
manually or mechanically raising and lowering the valve assembly within the 
water column which raises the water level within the discharge tube.  Flow 
rates usually in the vicinity of 1 gallon per minute can be achieved with these 
devices. 
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Measurements of the pumping rate, temperature, pH, and specific 
conductance (and/or other parameters as required) should be made after 
each purge volume is removed and documented on the Groundwater Sample 
Collection Record or in the field logbook.  Samples may be collected after the 
required purge volume has been withdrawn and the field parameters have 
stabilized to within 10% of their preceding measurement.  Project-specific 
sampling objectives may require that the sample be collected with a bailer. 
 
Bailing presents two potential problems with well purging.  First, increased 
suspended solids may be present in samples as a result of the turbulence 
caused by raising and lowering the bailer through the water column.  High 
solids concentrations may affect sample representativeness.  Second, bailing 
may be less feasible for deep wells or wells which require a large volume of 
water to be removed during purging because of the time involved with 
continuous insertion and removal/emptying of the bailer. 

 
Bailing Procedure 
 
Obtain a clean bailer and a spool of clean polypropylene or nylon bailer cord.  
Uncover the top end of the bailer and tie a bowline knot, or equivalent, 
through the bailer loop.  Test the knot and the bailer itself to ensure that all 
knots and parts are secure prior to inserting the bailer into the well. 
 
Remove the protective wrapping from the bailer, and lower the bailer to the 
bottom of the monitoring well and cut the cord at a proper length.  Bailer rope 
should never touch the ground surface at any time during the purge routine.  
Tie a hand loop at the end of the bailer cord. 

 
Raise the bailer by grasping a section of cord using each hand alternatively in 
a "rocking" action.  This method requires that the sampler's hands be kept 
approximately 2-3 feet apart and that the bailer rope is alternately looped 
onto or off each hand as the bailer is raised and lowered. 
 
Grab the bailer with one hand as it emerges from the well.  Pour the bailed 
groundwater from the bailer into a graduated bucket to measure the purged 
water volume.  Repeat this procedure until one complete purge volume of 
water is removed from the well. 

 
At the end of one complete well purge volume, place a small of purged water 
into a sample cup.  Measure temperature, pH and specific conductance (and 
for other assigned parameters) and record the results on the Groundwater 
Sample Collection Record or in the field logbook.  Samples may be collected 
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after the required purge volume has been withdrawn and the specific field 
parameters have stabilized to within 10% of their preceding measurement. 

 
4.8.3 Surface Pumps 

 
General 
 
Well purging using pumps located at the ground surface can be performed 
with peristaltic or centrifugal pumps if the water level in the well is within 
approximately 20 feet of the top of the well. 

 
Peristaltic pumps provide a low rate of flow typically in the range of 0.02-0.2 
gallons/minute (75-750 ml/min).  For this reason, peristaltic pumps are not 
particularly effective for well purging.  Peristaltic pumps are suitable for 
purging situations where disturbance of the water column must be kept 
minimal for particularly sensitive analyses. 

 
Centrifugal pumps are designed to provide a high rate of pumping, in the 
range of 5 to 40 gallons/minute (gpm), depending on pump capacity.  
Discharge rates can also be regulated somewhat, provided the pump has an 
adjustable throttle.  These pumps also require polyethylene or teflon-lined 
polyethylene tubing as suction line.  The pump may also require priming to 
initiate flow. 
 
Peristaltic Pump Procedure 
 
Attach a new suction and discharge line to the peristaltic pump.  Silicon 
tubing must be used through the pump head and must meet the pump head 
specifications.  A second type of tubing may be attached to the silicon tubing 
for use as the suction and discharge lines.  The secondary tubing material, 
usually consisting of polyethylene or teflon-lined polyethylene, should be 
compatible with the target analytes.  The suction line must be long enough to 
extend to the static groundwater surface and reach further should drawdown 
occur during pumping. 

 
Measure the length of the suction line and lower it down the monitoring well 
until the end is in the upper foot or more of the water column.  Start the pump 
and direct the discharge into a graduated bucket.  Adjust the pumping rate 
with the speed control knob so that a smooth flowing discharge is attained. 

 
Measure the pumping rate in gallons per minute by recording the time 
required to fill a calibrated bucket.  The pumping shall be monitored to assure 
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continuous discharge.  If drawdown causes the discharge to stop, the suction 
line will be lowered very slowly further down into the well until pumping 
restarts. 
 
Measurements of temperature, pH and specific conductance (and/or other 
assigned parameters) should be made after each well purge volume and 
documented on the Groundwater Sample Collection Record or in the field 
logbook.  Samples may be collected after the required purge volume has 
been removed and the specific field parameters have stabilized to within 10% 
of their preceding measurement.  Project-specific sampling objectives may 
require that the sample be collected with a bailer. 
 
Centrifugal Pump Procedure 
 
Attach a new suction and discharge line to the centrifugal pump.  Start the 
pump and record the stabilized rate of discharge.  As with other well purging 
systems, measurement of temperature, pH, and specific conductance (or 
other parameters as required) will be made after each well purge volume has 
been removed.  These measurements shall be recorded on the Groundwater 
Sample Collection Record or in the field logbook.  Samples may be collected 
after the required purge volume has been removed and the field parameters 
have stabilized to within 10% of their preceding measurement.  Project-
specific sampling objectives may require that the sample be collected with a 
bailer. 

 
4.8.4 Down-Well Pumps 

 
General 
 
Groundwater withdrawal using non-dedicated down-well pumps may be 
performed with a submersible pump or a bladder pump. 
 
Electric submersible pumps provide an effective means for well purging and 
in some cases sample collection.  Submersible pumps are particularly useful 
for situations where the depth to water table is greater than 20 feet and where 
the depth or diameter of the well requires that a large purge volume be 
removed before sample collection. 

 
Commonly available submersible pumps include the Johnson-Keck pump 
model SP-82, the Grunfos Ready-Flow 2 pump, and disposable marine galley 
pumps, all of which are suited for operation in 2-inch or larger internal 
diameter wells. 
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Recently, the use of bladder pumps (positive gas-displacement pumps) has 
been promoted by the EPA for use in well purging and sampling primarily 
because the pumps can be operated at low flow rates (less than 1 liter per 
minute).  Bladder pumps generally reduce the potential turbidity of the sample 
and theoretically reduce the potential for loss of VOC constituents, ultimately 
providing a more representative groundwater sample.  Use of bladder pumps 
may require additional time for purging and sampling because of the low flow 
rate.  Please note, however, that when using bladder pumps, it may not be 
necessary to purge an entire well volume of water prior to each check of the 
water quality parameters.  Well purging is accomplished at such a low rate 
that, theoretically, the influent flow into the pump represents groundwater flow 
through the well screen, thereby eliminating the requirement for purging 
several entire well volumes of water before sample collection. 

 
Bladder pumps usually consist of a stainless steel pump housing with an 
internal teflon or polyethylene bladder.  Discharge tubing is generally made 
from teflon, polyethylene, or teflon-lined polyethylene.  The pump is operated 
by lowering it into the water column within the well screen, then pulsing air 
into the bladder with an air compressor and pump controller unit.  Pumps and 
controllers are often not interchangeable between manufacturers, therefore, it 
is usually necessary to have both items provided by the same manufacturer.  
Pump bladders are generally field-serviceable and replaceable. 
 
A check of well condition may be required prior to inserting any down-well 
pump if the well has not been sampled for some time or if groundwater quality 
conditions are not known.  The well condition check should include a check of 
casing plumbness as a bent well casing could cause a pump to get stuck.  
Casing plumbness can be checked by lowering a clean cylindrical tube with 
the approximate pump dimensions into the well.  If the well casing is not 
plumb then an alternative purging method should be used. 

 
The well inspection should also include a check of air quality or headspace 
conditions within the well for potentially explosive gasses and a check for free 
product which could foul the pump.  Well casing headspace conditions can be 
monitored with a photoionization detector (PID) and/or an explosimeter for 
the presence of potentially explosive gasses.  If potentially hazardous 
conditions exist, then an alternative purging method should be used.  In 
general, it is rare for explosive conditions to be present. 

 
The presence of free product should be determined before inserting the 
submersible pump into the well because free product may contaminate the 
pump's internal mechanisms making it extremely difficult to decontaminate.  
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An interface probe should be used to check for free product.  Refer to 
Section 4.5 of this SOP for additional information on free product 
determination. 
 
Electric Submersible Pump Procedure 
 
Once the above well conditions have been assessed, and assuming its safe 
to proceed, slowly lower the submersible pump with attached discharge line 
into the monitoring well taking notice of any roughness or restriction within the 
well riser pipe.  The pump should be placed in the uppermost section of the 
static water column of the monitoring well.  The power cord should be 
attached to the discharge line with an inert material (i.e., zip-ties) to prevent 
the power cord from getting stuck between the pump, discharge line, and the 
well casing.  Secure the discharge line and power cord to the well casing, 
using tape or a clamp, taking care not to crimp or cut either the discharge line 
or power cord. 

 
Connect the power cord to the power source (i.e., rechargeable battery pack, 
auto battery, or generator) and turn the pump on.  Voltage and amperage 
meter readings on the pump controller (if provided) should be monitored 
closely during purging.  The operations manual for the specific pump used 
should be reviewed regarding changes in voltage/amperage and the potential 
impacts on pump integrity.  Pumping should be discontinued if warning 
conditions occur and/or if the well is pumped to where drawdown falls below 
the pump's intake level. 
 
If drawdown continues to the extent that the well is pumped dry, the pump 
should be shut off and the well allowed to recharge.  This on/off cycle may be 
necessary in order to purge the well properly. 
 
Measurements of the pumping rate, temperature, pH, and specific 
conductance (and/or other required parameters) should be made after each 
purge volume is removed and documented on the Groundwater Sample 
Collection Record or in the field logbook.  Samples may be collected after the 
required purge volume has been withdrawn and the field parameters have 
stabilized to within 10% of their preceding measurement.  Project-specific 
sampling objectives may require that the sample be collected with a bailer. 
 
Bladder Pump Procedure 
 
To operate the bladder pump system, the pump and discharge line should be 
lowered into the well close to the bottom of the well screen, then secured to 
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the well casing with a clamp.  The air compressor should then be turned on to 
activate pumping.  The pump controller is used to vary the discharge rate to 
the required flow. 
 
Measurements of the pumping rate, temperature, pH, and specific 
conductance (and/or other required parameters) should be made at periodic 
intervals while water is removed and documented on the Groundwater 
Sample Collection Record or in the field logbook.  Samples may be collected 
after the required field parameters have stabilized to within 10% of their 
preceding measurement.  Generally, because of the low flow rate, samples 
are usually obtained from the bladder pump discharge line. 

 
4.9 Sample Collection Methods and Procedures 
 

4.9.1 Objectives 
 

Groundwater samples can be collected using similar methods employed for 
purging, provided these methods do not adversely affect the quality of the 
groundwater.  These methods include bailing, surface pumping and down-
well pumping.   
 
In most cases during sampling, groundwater will be transferred to the 
appropriate containers directly for the discharge source.  During transfer, 
discharge tubing and other equipment shall not contact the inside of the 
sample containers.  In addition, a clean pair of nitrile or latex gloves will be 
worn during sample collection and handling.   

 
As a general rule of thumb, samples should be collected in order of 
decreasing volatilization of the target parameters.  The preferred order of 
sample collection is as follows:  volatile organic compounds, extractable 
organic compounds (e.g., semivolatile organic compounds, PCBs, 
pesticides), metals, and general water chemistry (ions and turbidity). 

 
4.9.2 Bailers 

 
The methods and procedures described in Section 4.9.2 also apply to 
collecting groundwater samples with a bailer.  If a bailer was used to purge 
the well, the same bailer may be used for sampling.  If other well purging 
equipment was used, a decontaminated or new disposable bailer should be 
used for sampling. 
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When volatile organic compounds are the target sampling parameter, a 
bottom discharge tip should be used during sample transfer.  A discharge tip 
restricts the outflow of the sample from the bailer and diminishes the potential 
for volatilization.  Reusable bailers may require a special screw-on tip fitted 
with a bottom discharge top.  Disposable bottom discharge tips are usually 
supplied with disposable bailers. 
 
Bailer cord shall be discarded after sampling is completed.  Disposable 
bailers should only be used in one well.  Reusable bailers should be 
appropriately decontaminated between uses. 

 
4.9.3 Surface Pumps 

 
The methods and procedures described in Section 4.9.3 for peristaltic and 
centrifugal pumps also apply to groundwater sample collection. 
 
Peristaltic Pumps 
 
Peristaltic pumps equipped with the appropriate type tubing will be used to 
collect groundwater from wells in which the water resides at a depth less than 
20 feet.  Sample bottles shall be filled directly from the pump's discharge line 
and care shall be taken to keep the discharge tube from contacting the 
sample container. 

 
Groundwater samples requiring filtration prior to placement in sample 
containers can be placed in intermediate containers for subsequent filtration, 
or may be filtered directly with in-line disposable 0.45-micron filters, as 
described in SOP 7131. 
 
After sampling is complete, all used tubing and filters shall be disposed of 
appropriately. 
 
Centrifugal Pumps 
 
Centrifugal pumps are generally not recommended for use in sample 
collection, especially when volatile organic compounds are the target analyte 
of interest.  Samples for other analytes, however, may be obtained with use 
of an in-line sample trap.  It is suggested that if samples cannot be obtained 
before going through the pump, that samples be obtained by using a bailer 
once purging is complete and pumping has ceased.  Collecting samples from 
the pump discharge is not recommended. 

 

Q:\mw97\SOPs\ENSR formatted SOPs\7130\7130 copy.doc Page 14 of 21 Revision: 2 



    
 
 
 

SOP NUMBER:   7130 

After sampling is complete, all suction line tubing should be disposed of 
properly. 

 
4.9.4 Down-Well Pumps 

 
Electric Submersible Pump 
 
Using the pump methods described in Section 4.9.4, groundwater samples 
can be collected directly from the pump discharge line, provided the 
discharge line is composed of inert material.  Sample bottles will be filled 
directly from the discharge line of the pump.  This method is generally not 
recommended for collection of volatile organic samples. 

 
After sampling is complete, the pump, discharge line and power cord shall be 
decontaminated according to the procedures contained in SOP 7600 and/or 
disposed of as required by the project-specific work plan. 
 
Bladder Pumps 
 
Groundwater samples, including those collected for VOC analysis, may be 
collected directly from the pump discharge tubing under active pumping 
conditions.  Sample bottles will be filled directly from the discharge line of the 
pump. 
 
After sampling is complete, the pump, discharge line and power cord shall be 
decontaminated according to the procedures outlined in SOP 7600 and/or 
disposed of as required by the project-specific work plan. 

 
4.10 Sample Filtration 
 

The filtration of groundwater samples will be performed in accordance with 
SOP 7131.  Groundwater samples collected for total dissolved metals analyses will 
be filtered prior to being placed in sample containers and properly preserved.  
Groundwater filtration will be performed using a peristaltic pump and a 0.45-micron 
in-line water filter.  Disposable filters are commonly available in 0.45-micron size.  
Low-capacity or high-capacity cartridges are available and may be selectively used 
based on sample turbidity. 
 
The filtration of groundwater samples shall be performed either directly from the 
pump discharge line or from laboratory-supplied intermediate containers.  In either 
case, well purging shall be performed first.  Fresh groundwater shall then be filtered 
directly into sample containers. 
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4.11 Sample Handling 
 

All samples collected should be packaged and handled according to SOP 7510 and 
the project-specific sampling plan.  Preservatives should be used where analytical 
methods require preservation.  The QAPP will indicate the type of sample 
preservation necessary.   

 

5.0 QUALITY CONTROL 
 
5.1 Field Blank/Equipment Blank Sample Collection 
 

Field blank samples serve as a quality assurance check of equipment and field 
conditions at the time of sampling.  Field blank samples are usually prepared by 
transferring analyte-free water into a clean set of sample containers, then analyzing it 
as a sample.  Sometimes, the analyte-free water is transferred over or through the 
sampling device before it is placed into the sample containers.  This type of field 
blank sample is known as an equipment blank.  The QAPP contains specific 
information regarding the type and number of field blanks or equipment blanks 
required for collection. 

 
5.2 Field Duplicate Sample Collection 
 

Field duplicate samples are collected for the purpose of providing two sets of results 
for comparison.  These samples are used to assess precision.  Duplicate samples 
are usually prepared by splitting the sample into two sets of sample containers, then 
analyzing each set as a separate sample.  The QAPP contains specific information 
regarding the type and number of duplicate samples for collection. 

 
5.3 MS/MSD Sample Collection 

 
MS/MSDs provide information about the effect of the sample matrix on digestion and 
measurement methodology.  For samples submitted for MS/MSD analysis, triple 
sample volume is generally required (contact the analytical laboratory for information 
specific to the project analytical parameters).  The QAPP contains specific 
information regarding the frequency of MS/MSD samples. 

 

6.0 DOCUMENTATION 
 
Specific information regarding sample collection should be documented in several areas:  
the sample chain-of-custody record, sample collection record, field notebook, and sample 
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labels, tags.  Additional information regarding each form of documentation is presented in 
the following paragraphs: 
 
6.1 Sample Chain-of-Custody Record 
 

This ENSR standard form requires input of specific information regarding each 
collected sample for laboratory analytical purposes.  The information requested 
includes site name and location, project number, field notebook reference, collection 
date and type of analysis requested.  Each sample submitted for analysis is also 
listed individually using its field identification number, number and type of container, 
and requested analyses (see SOP 7510).  

 
6.2 Groundwater Sample Collection Record 
 

This form (Attachment 1 or 2) requires input of specific information regarding the 
collection of each individual sample including sample identification, water quality 
parameters, collection method, and containers/preservation requirements.   

 
6.3 Field Logbook 
 

This logbook should be dedicated to the project and should be used by field 
personnel to maintain a general log of activities throughout the sampling program.  
This logbook should be used in support of, and in combination with, the sample 
collection record.  Documentation within the logbook should be thorough and 
sufficiently detailed to present a concise, descriptive history of the sample collection 
process. 

 
6.4 Sample Labels/Tags 
 

Sample labels shall be completed at the time each sample is collected and attached 
to each sample container.  Labels will include the information listed below. 

 
• Client or project name/project number 
• Sample number 
• Sample designation 
• Analysis type 
• Preservative  
• Sample collection date 
• Sample collection time 
• Sampler's name 
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The project-specific work plan may also require the use of sample tags which 
generally contain the same information as the sample labels.  Sample tags, if used, 
should be tied to each sample bottle with wire ties. 

 

7.0 TRAINING/QUALIFICATIONS 
 
Groundwater sample collection is a relatively involved procedure requiring formal training 
and a variety of equipment.  It is recommended that initial sampling attempts be supervised 
by more experienced personnel.  Sampling technicians should be health and safety certified 
as specified by OSHA (29 CFR 1910.120(e)(3)(i)) to work on sites where hazardous waste 
materials are considered to be present. 
 

8.0 REFERENCES 
 
EPA, Handbook for Sampling and Sample Preservation of Water and Wastewater, EPA-
600/4-82-029, September 1982. 
 
EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance, November 1992. 
 
Geotrans, Inc., RCRA Permit Writer's Manual, Groundwater Protection, prepared for the 
U.S. EPA, Contract No. 68-01-6464, October 1983. 
 
Code of Federal Regulations, Chapter 40 (Section 261.4(d)). 
 
 
 
Attachment 1 Ground Water Sample Collection Record 
Attachment 2 Low Flow Ground Water Sample Collection Record 
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Attachment 1 
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Attachment 2 
Low Flow Ground Water Sample Collection Record 
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 Packaging and Shipment of 
Environmental Samples 

Discipline:     Geosciences 

SOP NUMBER: 7510 

 

1.0 PURPOSE AND APPLICABILITY 
 
1.1 Purpose and Applicability 
 

This Standard Operating Procedure (SOP) describes the procedures associated with 
the packaging and shipment of environmental samples.  Two general categories of 
samples exist:  environmental samples consisting of water and soil submitted for 
routine environmental testing, and waste material samples which include non-
hazardous solid wastes and/or hazardous wastes as defined by 40 CFR Part 261 
submitted for environmental testing or bench/pilot-scale treatability testing.  
Packaging and shipping procedures will differ for the two sample categories. 
 
This SOP is applicable to packaging and shipment of environmental samples 
submitted for routine environmental testing.  Environmental samples are not 
considered a hazardous waste by definition; therefore, more stringent Department of 
Transportation (DOT) regulations regarding sample transportation do not apply.  
Environmental samples do, however, require fairly stringent packaging and shipping 
measures to ensure sample integrity as well as safety for those individuals handling 
and transporting the samples. 
 
This SOP is designed to provide a high degree of certainty that environmental 
samples will arrive at their destination intact.  This SOP assumes that samples will 
often require shipping overnight by a commercial carrier service, therefore, the 
procedures are more stringent than may be necessary if a laboratory courier is used 
or if samples are transported directly to their destination by a sampling team 
member.  Should the latter occur, the procedures may be modified to reflect a lesser 
degree of packaging requirements. 
 
Respective state or federal agency (regional offices) protocols may require or 
recommend specific types of equipment for use in sample packaging or a specific 
method of shipment that may vary from the indicated procedures.  Deviations from 
this SOP to accommodate other regulatory requirements should be reviewed in 
advance of the field program, should be explained in the project work plan, and must 
be documented in the field project notebook when they occur. 
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1.2 General Principles 
 

Sample packaging and shipment generally involves the placement of individual 
sample containers into a cooler or other similar shipping container and placement of 
packing materials and coolant in such a manner as to isolate the samples, maintain 
the required temperature, and to limit the potential for damage to sample containers 
when the cooler is transported. 

 
1.3 Quality Assurance Planning Considerations 
 

Sampling personnel should follow specific quality assurance guidelines as outlined in 
the site-specific work plan or Quality Assurance Project Plan (QAPP).  Proper quality 
assurance requirements should be provided which will specify sample packaging and 
shipment requirements if variations to the indicated procedures are necessary on a 
particular project. 

 
1.4 Health and Safety Considerations 
 

Sampling personnel should be aware that packaging and shipment of samples 
involves potential physical hazards primarily associated with handling of occasional 
broken sample containers and lifting of heavy objects.  Adequate health and safety 
measures must be taken to protect sampling personnel from these potential hazards.  
The project Health and Safety Plan (HASP) generally addresses physical and other 
potential hazards.  This plan must be approved by the project Health and Safety 
Officer before work commences, must be distributed to all personnel performing 
sampling, and must be adhered to as field activities are performed.  In the absence 
of a HASP, work will be conducted according to the ENSR Health and Safety Policy 
and Procedures Manual and/or direction from the Regional Health and Safety 
Manager. 

 

2.0 RESPONSIBILITIES 
 
2.1 Sampling Technician 
 

It is the responsibility of the sampling technician to be familiar with the procedures 
outlined within this SOP and with specific sampling, quality assurance, and health 
and safety requirements outlined within the project-specific plans.  The sampling 
technician is responsible for proper packaging and shipment of environmental 
samples and for proper documentation of sampling activities for the duration of the 
sampling program. 
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2.2 Sampling Coordinator 
 

Large sampling programs may require additional support personnel such as a 
sampling coordinator.  The sampling coordinator is responsible for providing 
management support such as maintaining an orderly sampling process, providing 
instructions to sampling technicians regarding sampling locations, and fulfilling 
sample documentation requirements, thereby allowing sampling technicians to 
collect samples in an efficient manner. 

 
2.3 Project Manager 
 

The project manager is responsible for ensuring that project-specific requirements 
are communicated to the project team and for providing the materials, resources, 
and guidance necessary to perform the activities in accordance with the project plan 
and this SOP.  The project manager is also responsible for ensuring that proper 
arrangements have been made with the designated analytical laboratory.  These 
arrangements include, but are not necessarily limited to, subcontractor agreements, 
analytical scheduling, and bottle/cooler orders.  The project manager may delegate 
some of these responsibilities to other project staff. 

 

3.0 REQUIRED MATERIALS 
 
• Sample coolers 
 
• Sample containers 
 
• Shipping labels 
 
• Chain-of-custody records, custody seals 
 
• Bubble wrap 
 
• Vermiculite (granular), or styrofoam pellets 
 
• "Blue Ice" refreezable ice packs, or ice cubes 
 
• Transparent tape, or rubber bands 
 
• Fiber tape 
 
• Duct tape 
 
• Zipper-lock plastic bags 
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• Trash bags 
 
• Health and Safety supplies 
 
• Equipment decontamination materials 
 
• Field project notebook/pen 
 

4.0 METHOD 
 
4.1 General Information 
 

4.1.1 Regulatory Information 
 

The extent and nature of sample containerization will be governed by the type 
of sample, and the most reasonable projection of the sample's hazardous 
nature and constituents.  The EPA regulations (40 CFR Section 261.4(d)) 
specify that samples of solid waste, water, soil or air, collected for the sole 
purpose of testing, are exempt from regulation under the Resource 
Conservation and Recovery Act (RCRA) when any of the following conditions 
are applicable: 

 
• Samples are being transported to a laboratory for analysis; 

 
• Samples are being transported to the collector from the laboratory 

after analysis; 
 

• Samples are being stored (1) by the collector prior to shipment for 
analyses, (2) by the analytical laboratory prior to analyses, (3) by the 
analytical laboratory after testing but prior to return of sample to the 
collector or pending the conclusion of a court case. 

 
4.1.2 Sample Information: 

 
The following information must accompany each shipment of samples on a 
chain-of-custody form (Figure 1) where each sample has an individual entry: 

 
• Sample collector's name, mailing address and telephone number, 

 
• Analytical laboratory's name, mailing address and telephone number, 

 
• A unique identification of each sample, 
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• Sample description (matrix), 
 

• Number and type of sample containers, 
 

• Container size, 
 

• Preservative, 
 

• Type and method of analysis requested, and 
 

• Date and time that the samples were collected and prepared for 
shipping, 

 
• Special handling instructions, including notation of suspected high 

concentration samples. 
 

4.1.3 Laboratory Notifications: 
 

Prior to sample collection, the Project Manager, or designated alternative 
must notify the laboratory manager of the number, type and approximate 
collection and shipment dates for the samples.  If the number, type or date of 
sample shipment changes due to program changes which may occur in the 
field, the Project Manager or alternate must notify the laboratory of the 
changes.  Additional notification from the field is often necessary when 
shipments are scheduled for weekend delivery. 

 
4.2 General Site Preparation 
 

4.2.1 Small Projects 
 

Small projects of one or two days duration may require packaging and 
shipment of samples using the field vehicle as the sample preparation area.  
If sample coolers will be sent via third party commercial carrier service, 
adequate sample packaging materials should be sent to the project location 
in advance of sampling or purchased from stores located near the site. 

 
4.2.2 Large Projects 

 
Multi-day or week sampling programs usually require rental of an office trailer 
or use of existing office/storage facilities for storage of equipment as well as 
for sample preparation.  If possible, a designated area should be selected for 
storage of unused sample containers/coolers and another area for sample 
handling, packaging, and shipment.  Handling of environmental samples 
should preferably be conducted in a clean area and away from unused 

 mw97\SOP\7510 Page 5 of 12 Revision: 3 



    
 
 
 

SOP NUMBER:   7510 

sample containers to minimize the potential for cross contamination.  Large 
quantities of packaging materials may require advance special ordering.  
Shipping forms/labels may be preprinted to facilitate shipping. 

 
4.2.3 Cooler Inspection and Decontamination 

 
Laboratories will often re-use coolers.  Every cooler received at a project 
location should be inspected for condition and cleanliness.  Any coolers that 
have cracked interior or exterior linings/panels or hinges should be discarded 
as their insulating properties are now compromised.  Any coolers missing one 
or both handles should also be discarded if replacement handles (i.e., knotted 
rope handles) can not be fashioned in the field.  Replacement coolers may be 
purchased in the field if necessary. 
 
The interior and exterior of each cooler should be inspected for cleanliness 
before using it.  Excess strapping tape and old shipping labels should be 
removed.  If the cooler interior exhibits visible contamination or odors it 
should be decontaminated in accordance with ENSR SOP-7600 
(Decontamination of Equipment) prior to use.  Drain plugs should be sealed 
on the inside with duct tape. 

 
4.2.4 Other Considerations 

 
VOC Samples - Sample containers used for VOC analysis may be grouped 
into a single cooler, with separate chain-of-custody record, to limit the number 
of trip blanks required for transportation and analysis.  Individual VOC 
samples may also be placed into Zipper-lock bags to further protect the 
samples. 
 
Contaminated Samples - Sample containers with presumed high contaminant 
concentrations should be isolated within their own cooler with each sample 
container placed into a Zipper-lock bag. 

 
4.3 Sample Packaging Method 
 

Sample packaging should be conducted in the following manner: 
 

4.3.1 Place plastic bubble wrap matting over the base of each cooler or shipping 
container as needed.  A 2- to 3-inch thickness layer of vermiculite may be 
used as a substitute base material. 

 
4.3.2 Insert a clean trash bag into the cooler to serve as a liner. 
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4.3.3 Check that each sample container is sealed, labelled legibly, and is externally 

clean.  Re-label and/or wipe bottles clean if necessary.  Clear tape should be 
placed over the labels to protect them.  Wrap each sample bottle individually 
with bubble wrap secured with tape or rubber bands.  Place bottles into the 
cooler in an upright single layer with approximately one inch of space 
between each bottle.  Do not stack bottles or place them in the cooler lying on 
their side.  If plastic and glass sample containers are used, alternate the 
placement of each type of container within the cooler so that glass bottles are 
not placed side by side. 

 
4.3.4 Insert cooler temperature blanks if required. 

 
4.3.5 Place additional vermiculite, bubble wrap, and/or styrofoam pellet packing 

material throughout the voids between sample containers within each cooler 
to a level which meets the approximate top of the sample containers.  
Packing material may require tamping by hand to reduce the potential for 
settling. 

 
4.3.6 Place cubed ice or cold packs in heavy duty Zip-lock type plastic bags, close 

the bags, and distribute the packages in a layer over the top of the samples.  
Cubed ice should be double-bagged to prevent leakage.  Loose ice should 
never be used.  Cold packs should be used only if the samples are chilled 
before being placed in the cooler. 

 
4.3.7 Add additional bubble wrap/styrofoam pellets or other packing materials to fill 

the balance of the cooler or container. 
 

4.3.8 Obtain two pieces of chain of custody tape as shown in Figure 2 and enter 
the custody tape numbers in the appropriate place on the chain-of-custody 
form.  Sign and date the chain-of-custody tape. 

 
4.3.9 Complete the chain-of-custody form.  If shipping the samples involves use of 

a third party commercial carrier service, sign the chain-of-custody record 
thereby relinquishing custody of the samples.  Shippers should not be asked 
to sign chain of custody records.  If a laboratory courier is used, or if samples 
are transported to the laboratory, the receiving party should accept custody 
and sign the chain-of-custody records.  Remove the last copy from the form 
and retain it with other field notes.  Place the original (with remaining copies) 
in a Zipper-lock type plastic bag and tape the bag to the inside lid of the 
cooler or shipping container. 
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4.3.10 Close the top or lid of the cooler or shipping container. 
 

4.3.11 Place the chain of custody tape at two different locations (i.e., one tape on 
each side) on the cooler or container lid and overlap with transparent 
packaging tape. 

 
4.3.12 Packaging tape should be placed entirely around the sample shipment 

containers.  A minimum of two full wraps of packaging tape will be placed at 
least two places on the cooler. 

 
4.3.13 Repeat the above steps for each cooler or shipping container. 

 
4.4 Sample Shipping Method 
 

Packaged sample coolers should be shipped using one of the following options: 
 

4.4.1 Hand Delivery 
 

When a project member is transporting samples by automobile to the 
laboratory, the cooler should only be sealed with tape.  In these cases, chain-
of-custody will be maintained by the person transporting the sample and 
chain-of-custody tape need not be used.  Chain-of-custody records should be 
relinquished upon delivery and a copy of the record retained in the project 
file. 

 
4.4.2 Laboratory Courier 

 
Laboratory couriers are usually employees of the analytical laboratory 
receiving the samples.  As such, they will accept custody of the samples and 
must be asked to sign the chain-of-custody records.  Chain-of-custody 
records do not need to be sealed in the cooler although it is recommended 
that the coolers be sealed with tape.  All other packaging requirements 
generally apply unless otherwise specified in the QAPP. 
 
If the laboratory courier is not authorized to accept custody of the samples, or 
if the requirements of the project plan preclude transfer to the laboratory 
courier, samples will be handled as described below in Section 4.4.3. 

 
4.4.3 Third Party Courier 

 
If overnight shipment is required, a third party package delivery service 
should be used.  Transport the cooler to the package delivery service office 

 mw97\SOP\7510 Page 8 of 12 Revision: 3 



    
 
 
 

SOP NUMBER:   7510 

or arrange for package pick-up at the site.  Fill out the appropriate shipping 
form or airbill and affix it to the cooler.  Some courier services may use multi-
package shipping forms where only one form needs to be filled out for all 
packages going to the same destination.  If not, a separate shipping form 
should be used for each cooler.  Keep the receipt for package tracking 
purposes should a package become lost.  Please note that each cooler also 
requires a shipping label which indicates point of origin and destination.  This 
will aid in recovery of a lost cooler if a shipping form gets misplaced.  Never 
leave coolers unattended while waiting for package pick-up.  Airbills or 
waybills will be maintained as part of the custody documentation. 

 
4.5 Sample Receipt 
 

Upon receipt of the samples, the analytical laboratory will open the cooler or shipping 
container and will sign "received by laboratory" on each chain-of-custody form.  The 
laboratory will verify that the chain-of-custody tape has not been broken previously 
and that the tape number corresponds with the number on the chain-of-custody 
record.  The laboratory will note the condition of the samples upon receipt and will 
identify any discrepancies between the contents of the cooler and chain-of-custody.  
The analytical laboratory will then forward the back copy of the chain-of-custody 
record to the project manager to indicate that sample transmittal is complete. 

 

5.0 QUALITY CONTROL 
 
The potential for samples to break during transport increases greatly if individual containers 
are not snugly packed into the cooler.  Completed coolers may be lightly shake-tested to 
check for any loose bottles.  The cooler should be repacked if loose bottles are detected. 
 
Environmental samples are generally shipped so that the samples are maintained at a 
temperature of approximately 4°C.  Temperature blanks may be required for some projects 
as a quality assurance check on shipping temperature conditions.  These blanks usually are 
supplied by the laboratory and consist of a 40-ml vial or plastic bottle filled with tap water.  
Temperature blanks should be placed near the center of the cooler. 
 

6.0 DOCUMENTATION 
 
Documentation supporting sample packaging and shipment generally consists of chain-of-
custody records and shipping records.  In addition, a description of sample packaging 
procedures will be written in the field project notebook.  All documentation will be retained in 
the project files following project completion. 
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7.0 TRAINING/QUALIFICATIONS 
 
Sample packaging and shipment is a relatively simple procedure requiring minimal training 
and a minimal amount of equipment.  It is, however, recommended that initial attempts be 
supervised by more experienced personnel.  Sampling technicians should be health and 
safety certified as specified by OSHA (29 CFR 1910.120(e)(3)(i)) to work on sites where 
hazardous waste materials are considered to be present. 
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Figure 1. Chain of Custody Form 
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Figure 2. Chain of Custody Tape 
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 Decontamination of Field 
Equipment 

Discipline:     Geosciences 

SOP NUMBER: 7600 

 

1.0 PURPOSE AND APPLICABILITY 
 
1.1 Purpose and Applicability 
 

This SOP describes the methods to be used for the decontamination of field 
equipment used in the collection of environmental samples.  The list of field 
equipment may include a variety of items used in the collection of soil and/or water 
samples, such as split-spoon samplers, trowels, scoops, spoons, bailers and pumps.  
Heavy equipment such as drill rigs and backhoes also require decontamination, 
usually in a specially constructed temporary decontamination area. 
 
Decontamination is performed as a quality assurance measure and a safety 
precaution.  Improperly decontaminated sampling equipment can lead to 
misinterpretation of environmental data due to interference caused by cross-
contamination.  Decontamination protects field personnel from potential exposure to 
hazardous materials.  Decontamination also protects the community by preventing 
transportation of contaminants from a site. 
 
This SOP emphasizes decontamination procedures to be used for decontamination 
of reusable field equipment.  Occasionally, dedicated field equipment such as well 
construction materials (well screen and riser pipe) or disposable field equipment 
(bailers or other general sampling implements) may also require decontamination 
prior to use.  The project-specific work plan should indicate the specific 
decontamination requirements for a particular project. 
 
Respective state or federal agency (regional offices) regulations may require specific 
types of equipment or procedures for use in decontamination of field equipment.  The 
project manager should review the applicable regulatory requirements, if any, prior to 
the start of the field investigation program. 

 
1.2 General Principles 
 

Decontamination is accomplished by manually scrubbing, washing, or spraying 
equipment with detergent solutions, tap water, distilled/deionized water, steam 
and/or high pressure water, or solvents.  The decontamination method and agents 
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are generally determined on a project-specific basis and must be stated in the 
Quality Assurance Project Plan (QAPP). 

 
Generally, decontamination of equipment is accomplished at each sampling site 
between collection points.  Waste decontamination materials such as spent liquids 
and solids will be collected and managed as investigation-derived waste for later 
disposal.  All decontamination materials, including wastes, should be stored in a 
central location so as to maintain control over the quantity of materials used or 
produced throughout the investigation program. 

 
1.3 Quality Assurance Planning Considerations 
 

1.3.1 General Considerations 
 

Sampling personnel should follow specific quality assurance guidelines as 
outlined in the site-specific QAPP.  The QAPP guidelines typically require 
collection of equipment blank samples in order to determine the effectiveness 
of the decontamination procedure. 
 
The decontamination method, solvent, frequency, location on site and the 
method of containment and disposal of decontamination wash solids and 
solutions are dependent on site logistics, site-specific chemistry, and nature 
of the contaminated media to be studied and the objectives of the study.  
Each topic must be considered and addressed during development of a 
decontamination strategy and should be outlined in the Quality Assurance 
Project Plan (QAPP). 

 
1.3.2 Solvent Selection 

 
There are several factors which need to be considered when deciding upon a 
decontamination solvent.  The solvent should not be an analyte of interest.  
The sampling equipment must be resistant to the solvent.  The solvent must 
be evaporative or water soluble or preferably both.  The applicable regulatory 
agency may have specific requirements regarding decontamination solvents.  
The QAPP should specify the type of solvent to be used for a particular 
project. 
 
The analytical objectives of the study must also be considered when deciding 
upon a decontamination solvent.  Pesticide-grade methanol is the solvent of 
choice for general organic analyses.  It is relatively safe and effective.  
Hexane, acetone, and isopropanol are sometimes used as well.  A 10% nitric 
acid in deionized water solution is the solvent of choice for general metals 
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analyses.  Nitric acid can be used only on Teflon, plastics and glass.  If used 
on metal equipment, nitric acid will eventually corrode the metal and lead to 
the introduction of metals to the collected samples.  Dilute hydrochloric acid is 
usually preferred over nitric acid when cleaning metal sampling equipment. 

 
Equipment decontamination should be performed a safe distance away from 
the sampling area so as not to interfere with sampling activities but close 
enough to the sampling area to maintain an efficient working environment.  If 
heavy equipment such as drill rigs or backhoes are to be decontaminated, 
then a central decontamination station should be constructed with access to a 
power source and water supply. 

 
1.4 Health and Safety Considerations 
 

Decontamination procedures may involve chemical exposure hazards associated 
with the type of contaminants encountered or solvents employed and may involve 
physical hazards associated with decontamination equipment.  When 
decontamination is performed on equipment which has been in contact with 
hazardous materials or when the quality assurance objectives of the project require 
decontamination with chemical solvents, the measures necessary to protect 
personnel must be addressed in the project Health and Safety Plan (HASP).  This 
plan must be approved by the project Health and Safety Officer before work 
commences, must be distributed to all personnel performing equipment 
decontamination, and must be adhered to as field activities are performed. 

 

2.0 RESPONSIBILITIES 
 
2.1 Sampling Technician 
 

It is the responsibility of the sampling technician to be familiar with the 
decontamination procedures outlined within this SOP and with specific quality 
assurance, and health and safety requirements outlined within project-specific work 
plans (HASP, QAPP).  The sampling technician is responsible for decontamination of 
field equipment and for proper documentation of decontamination activities.  The 
sampling technician is also responsible for ensuring that decontamination 
procedures are followed by subcontractors when heavy equipment requires 
decontamination. 
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2.2 Field Project Manager 
 
The field project manager is responsible for ensuring that the required decontamination 
procedures are followed at all times.  The project manager is also responsible for ensuring 
that subcontractors construct and operate their decontamination facilities according to 
project specifications.  The project manager is responsible for collection and control of IDW 
in accordance with project specifications. 
 

3.0 REQUIRED MATERIALS 
 
• Decontamination agents (per work plan requirements): 
 

• LIQUI-NOX, ALCONOX, or other phosphate-free biodegradable detergent, 
 

• Tap water, 
 

• Distilled/deionized water, 
 

• Nitric acid and/or hydrochloric acid, 
 

• Methanol and/or hexane, acetone, isopropanol. 
 
• Health and Safety equipment 
 
• Chemical-free paper towels 
 
• Waste storage containers:  drums, 5-gallon pails w/covers, plastic bags 
 
• Cleaning containers:  plastic buckets or tubs, galvanized steel pans, pump cleaning 

cylinder 
 
• Cleaning brushes 
 
• Pressure sprayers 
 
• Squeeze bottles 
 
• Plastic sheeting 
 
• Aluminum foil 
 
• Field project notebook/pen 
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4.0 METHODS 
 
4.1 General Preparation 
 

4.1.1 It should be assumed that all sampling equipment, even new items, are 
contaminated until the proper decontamination procedures have been 
performed on them or unless a certificate of analysis is available which 
demonstrates the items cleanliness. 

 
Field equipment that is not frequently used should be wrapped in aluminum 
foil, shiny side out, and stored in a designated "clean" area.  Small field 
equipment can also be stored in plastic bags to eliminate the potential for 
contamination.  Field equipment should be inspected and decontaminated 
prior to use if the equipment appears contaminated and/or has been stored 
for long periods of time.  Unless customized procedures are stated in the 
QAPP for decontamination of equipment, the standard procedures specified 
in this SOP shall be followed. 

 
4.1.2 Establish the decontamination station within an area that is convenient to the 

sampling location.  If single samples will be collected from multiple locations, 
then a centralized decontamination station, or a portable decontamination 
station should be established. 

 
4.1.3 An investigation-derived waste (IDW) containment station should be 

established at this time also.  The project-specific work plan should specify 
the requirements for IDW containment.  In general, decontamination solutions 
are discarded as IDW between sampling locations.  Solid waste is disposed 
of as it is generated. 

 
4.2 Decontamination for Organic Analyses 
 

4.2.1 This procedure applies to soil sampling and groundwater sampling equipment 
used in the collection of environmental samples submitted for organic 
constituents analysis.  Examples of relevant items of equipment include split-
spoons, trowels, scoops/spoons, bailers, and other small items.  Submersible 
pump decontamination procedures are outlined in Section 4.4. 

 
4.2.2 Decontamination is to be performed before sampling events and between 

sampling points. 
 

4.2.3 After a sample has been collected, remove all gross contamination from the 
equipment or material by brushing and then rinsing with available tap water.  
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This initial step may be completed using a 5-gallon pail filled with tap water.  
Steam or a high-pressure water rinse may also be conducted to remove 
solids and/or other contamination. 

 
4.2.4 Wash the equipment with a phosphate-free detergent and tap water solution.  

This solution should be kept in a 5-gallon pail with its own brush. 
 

4.2.5 Rinse with tap water or distilled/deionized water until all detergent and other 
residue is washed away.  This step can be performed over an empty bucket 
using a squeeze bottle or pressure sprayer. 

 
4.2.6 Rinse with methanol or other appropriate solvent using a squeeze bottle or 

pressure sprayer.  Rinsate should be collected in a waste bucket. 
 

4.2.7 Rerinse with deionized water to remove any residual solvent.  Rinsate should 
be collected in the solvent waste bucket. 

 
4.2.8 Allow the equipment to air-dry in a clean area or blot with chemical-free paper 

towels before reuse.  Wrap the equipment in tin foil and/or seal it in a plastic 
bag if it will not be reused for a while. 

 
4.2.9 Dispose of soiled materials and spent solutions in the designated IDW 

disposal containers. 
 
4.3 Decontamination for Inorganic (Metals) Analyses 
 

4.3.1 This procedure applies to soil sampling equipment used primarily in the 
collection of environmental samples submitted for inorganic constituents 
analysis.  Examples of relevant items of equipment include split-spoons, 
trowels, scoops/spoons, bailers, and other small items. 

 
4.3.2 For plastic and glass sampling equipment, follow the steps outlined in 4.2 

above, however, use a 10% nitric acid solution (acid in water) in place of the 
solvent rinse in Section 4.2.6. 

 
4.3.3 For metal sampling equipment, follow the steps outlined in 4.2 above, 

however, use a 10% hydrochloric acid solution (acid in water) in place of the 
solvent rinse in Section 4.2.6. 
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4.4 Decontamination of Submersible Pumps 
 

4.4.1 This procedure will be used to decontaminate submersible pumps before and 
between ground-water sample collection points.  This procedure applies to 
both electric submersible and bladder pumps.  This procedure also applies to 
discharge tubing if it will be reused between sampling points. 

 
4.4.2 Prepare the decontamination area if pump decontamination will be conducted 

next to the sampling point.  If decontamination will occur at another location, 
the pump and tubing may be removed from the well and placed into a clean 
trash bag for transport to the decontamination area.  Pump decontamination 
is easier with the use of 3-foot tall pump cleaning cylinders (i.e., Nalgene 
cylinder) for the various cleaning solutions, although the standard bucket 
rinse equipment may be used. 

 
4.4.3 Once the decontamination station is established, the pump should be 

removed from the well and the discharge tubing and power cord coiled by 
hand as the equipment is removed.  If any of the equipment needs to be put 
down temporarily, place it on a plastic sheet (around well) or in a clean trash 
bag.  If a disposable discharge line is used it should be removed and 
discarded at this time. 

 
4.4.4 As a first step in the decontamination procedure, use a pressure sprayer with 

tap water to rinse the exterior of the pump, discharge line, and power cord as 
necessary.  Collect the rinsate and handle as IDW. 

 
4.4.5 Place the pump into a pump cleaning cylinder or bucket containing a 

detergent solution (detergent in tap water).  Holding the tubing/power cord, 
pump solution through the pump system.  A minimum of one gallon of 
detergent solution should be pumped through the system.  Collect the rinsate 
and handle as IDW. 

 
4.4.6 Place the pump into another cylinder/bucket containing a 10% solution of 

solvent (methanol, or other designated solvent) in distilled/deionized water.  
Pump until the detergent solution is removed.  Collect the rinsate and handle 
as IDW. 

 
4.4.7 Place the pump into another cylinder/bucket containing distilled/deionized 

water.  Pump a minimum of 3 to 5 pump system volumes (pump and tubing) 
of water through the system.  Collect the rinsate and handle as IDW. 
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4.4.8 Remove the pump from the cylinder/bucket and if the pump is reversible, 
place the pump in the reverse mode to discharge all removable water from 
the system.  If the pump is not reversible the pump and discharge line should 
be drained by hand as much as possible.  Collect the rinsate and handle as 
IDW. 

 
4.4.9 Using a pressure sprayer with distilled/deionized water, rinse the exterior of 

the pump, discharge line, and power cord thoroughly, shake all excess water, 
then place the pump system into a clean trash bag for storage.  If the pump 
system will not be used again right away, the pump itself should also be 
wrapped with aluminum foil before placing it into the bag. 

 
4.5 Decontamination of Large Equipment 
 

4.5.1 Consult the QAPP for instruction on the location of the decontamination 
station and the method of containment of the wash solutions.  On large 
projects usually a temporary decontamination facility (decontamination pad) 
is required which may include a membrane-lined and bermed area large 
enough to drive heavy equipment (drill rig, backhoe) onto with enough space 
to spread other equipment and to contain overspray.  Usually a small sump 
with pump is necessary to collect and contain rinsate.  A water supply and 
power source is also necessary to run steam cleaning and/or pressure 
washing equipment. 

 
4.5.2 Upon arrival and prior to leaving a sampling site, all heavy equipment such as 

drill rigs, trucks, and backhoes should be thoroughly cleaned and then the 
parts of the equipment which come in contact or in close proximity to 
sampling activity should be decontaminated.  This can be accomplished in 
two ways, steam cleaning or high pressure water wash and manual 
scrubbing.  Following this initial cleaning, only those parts of the equipment 
which come in close proximity to the sampling activities (i.e., auger stems, 
rods, backhoe bucket) must be decontaminated in between sampling events. 

 
Occasionally, well construction materials such as well screen and riser pipe 
may require decontamination before the well materials are used.  These 
materials may be washed in the decontamination pad, preferably on a raised 
surface above the pad (i.e., on sawhorses), with clean plastic draped over the 
work surfaces.  Well materials usually do not require a multistep cleaning 
process as they generally arrive clean from the manufacturer.  Usually, a 
thorough steam-cleaning of the interior/exterior of the well materials will be 
sufficient.  The QAPP should provide specific guidance regarding 
decontamination of well materials. 
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5.0 QUALITY CONTROL 
 
5.1 Field Blank Sample Collection 
 

General guidelines for quality control check of field equipment decontamination 
usually require the collection of one field blank from the decontaminated equipment 
per day.  The QAPP should specify the type and frequency of collection of each type 
of quality assurance sample. 
 
Field blanks are generally made by pouring laboratory-supplied deionized water into, 
over, or through the freshly decontaminated sampling equipment and then 
transferring this water into a sample container.  Field blanks should then be labeled 
as a sample and submitted to the laboratory to be analyzed for the same parameters 
as the associated sample.  Field blank sample numbers, as well as collection 
method, time and location should be recorded in the field notebook. 

 

6.0 DOCUMENTATION 
 
Specific information regarding decontamination procedures should be documented in the 
project-specific field notebook.  Documentation within the notebook should thoroughly 
describe the construction of each decontamination facility and the decontamination steps 
implemented in order to show compliance with the project work plan.  Decontamination 
events should be logged when they occur with the following information documented: 
 
• Date, time and location of each decontamination event 
• Equipment decontaminated 
• Method 
• Solvents 
• Noteable circumstances 
• Identification of field blanks and decontamination rinsates 
• Method of blank and rinsate collection 
• Date, time and location of blank and rinsate collection 
• Disposition of IDW 
 
Repetitive decontamination of small items of equipment does not need to be logged each 
time the item is cleaned. 
 

7.0 TRAINING/QUALIFICATIONS 
 
All sampling technicians performing decontamination must be properly trained in the 
decontamination procedures employed, the project data quality objectives, health and safety 
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procedures and the project QA procedures.  Specific training or orientation will be provided 
for each project to ensure that personnel understand the special circumstances and 
requirements of that project.  Field personnel should be health and safety certified as 
specified by OSHA (29 CFR 1910.120(e)(3)(i)) to work on sites where hazardous materials 
may be present. 
 

8.0 REFERENCES 
 
Not applicable. 
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1.0   Scope and applicability 

1.1 This Standard Operating Procedure (SOP) defines the methods to be used for measuring the depth to 
groundwater and total depth of groundwater monitoring wells and piezometers.  Similar procedures 
can also be used to measure the depth to water in other structures such as catch basins or cisterns or 
in surface water bodies from fixed structures such as bridges, culverts, or piers. 

Water level and well depth measurements collected from monitoring wells or piezometers may be 
used for the following purposes, among others: 

• To evaluate the well condition (potential silt accumulation, height of water column, etc.); 

• To establish sampling requirements, such as purge volumes and drawdown during purging; 

• To calculate the horizontal hydraulic gradient and the direction of groundwater flow; 

• To calculate the vertical hydraulic gradient, if well nests are used (i.e., the direction of 
groundwater flow in the vertical plane);  

• To evaluate the effects of manmade and natural stresses on the groundwater system; and 

• To calculate other important hydrogeologic characteristics (e.g., measuring drawdown during 
slug tests or aquifer pumping tests). 

This information, when combined with other location-specific information, is important in 
understanding the current distribution of constituents in groundwater and their potential for migration 
in the future.  Hydrogeologic characterization is important not only in evaluating potentially 
contaminated groundwater but also in evaluating non-contaminated groundwater resources. 

1.2 Some wells may contain a light non-aqueous phase liquid (LNAPL) floating on the water surface.  The 
procedures outlined in this SOP may be used to measure water levels in such wells, but the results 
may not be representative of the hydraulic head/potentiometric level.  For measurement of LNAPL in 
wells, refer to ENSR SOP No. 7722. 

1.3 There are other methods for measuring water depths than those described in this SOP, for example, a 
weighted tape with or without a sounding device (“plopper”), pressure transducers, air line pressure, 
strip recorders, etc.  This SOP addresses the methods in most common and regular use. 

1.4 This SOP is to be utilized to conduct the work identified in the title of this SOP.  In the event the 
Project Manager of Project Team determines that the protocols and procedures listed in this SOP are 
not applicable to the project, there is the option to either adapt this SOP or to develop a site-specific 
SOP to more closely match the requirements of the project.  Refer to SOP 1011, Preparation and 
Control of Standard Operating Procedures, for SOP modification and Project Operating Procedure 
(POP) development procedures.   
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2.0   Health and safety considerations 

2.1 The health and safety considerations for the work associated with this SOP, including both potential 
physical and chemical hazards, will be addressed in the site specific Health and Safety Plan (HASP).  
In the absence of a site-specific HASP, work will be conducted according to the ENSR Health and 
Safety Policy and Procedures Manual and/or direction from the Regional Health and Safety Manager. 

3.0   Interferences 

3.1 Potential interferences could result in inaccurate readings if the sensor on the water level meter is wet 
or dirty, or if the cable cannot be kept vertically upright (for example, from a well that is not plumb or 
from a bridge in windy conditions).  Care shall be taken to keep the probe clean, and to take 
appropriate measures to reduce these interferences when measuring water levels.  The probe may 
also be shaken to remove water or other fluids that may adhere to the probe.  If there is any concern 
that a particular reading may not be accurate, this shall be noted in the field log book. 

3.2 If LNAPL is present in a well, the measured depth to water may not be representative of the hydraulic 
head/potentiometric level.  If the LNAPL thickness and specific gravity are known, an accurate 
hydraulic head can be calculated (see ENSR SOP No. 7722). 

3.3 Some water level meters (especially oil/water interface probes) may rely on optical technology for 
readings.  In these cases, the readings may be influenced by the presence of light.  While this is not 
an issue in wells, it may be at surface water bodies.  

3.4 The measured depth to water is not always representative of the hydraulic head in the aquifer.  
Interferences may include barometric pressure effects, timing during tidal cycles, well construction 
details, confined/artesian aquifers, well efficiency, etc.  Where such influences may be important, the 
project-specific work plan should specify any corrective measures or additional data to be collected.  
Interpretation and use of water level data should be performed by a trained specialist. 

4.0   Equipment and materials 

4.1 Electronic Water Level Meter - Electronic water level meters consist of a spool of small-diameter cable 
(or tape) with a weighted probe attached to the end.  The cable (or tape) is marked with measurement 
increments in feet (ft) or meters (m) (accurate to 0.01 ft/0.01m), with the zero point being the sensor of 
the probe. When the probe comes in contact with the water, an electrical circuit is closed, and a light 
and/or buzzer within the spool will signal the contact.  The cable must be of sufficient length the reach 
to the expected depth of the water to be measured.  The probe shall be tested (using water containing 
dissolved ions) at the start of the field program to ensure proper operation. 

An oil/water interface probe may be used to measure water depths.  However, in some cases, there 
may be increased risk of cross-contamination using a probe that is regularly placed in separate-
phase liquids.  Where such risks are considered significant, project-specific requirements will 
specify that oil-water interface probes are not to be used in wells where no separate-phase liquids 
are expected. 
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4.2 Other Materials - Other materials that may be required: 

• Health and safety supplies (as required by the HASP) 

• Equipment decontamination materials, including absorbent pads if appropriate  

• Plastic sheeting or bucket for resting instrument off the ground 

• Water level field form (if applicable) 

• Well construction records 

• Approved plans (e.g., Field Sampling Plan, Quality Assurance Plan, HASP) 

• Field project logbook/waterproof pen 

• Appropriate hand tools and keys to access monitoring wells 

5.0   Procedures 

5.1 Summary of method 

Measurements will involve measuring the depth to water and/or total well depth to the nearest 0.01 
ft/0.01m using an electronic water level meter.  The depths within wells will be measured from the top 
of casing (typically the inner casing) at the surveyed elevation point.  This reference point should be 
marked so that readings are consistently taken from the same reference point.  Depths to surface 
water may be similarly measured from a marked reference point on the fixed structure (e.g., bridge, 
culvert, pier, wharf) passing over or bordering the surface water body. 

5.2 General preparation 

5.2.1 Well records review:  Well completion diagrams should be reviewed to determine well 
construction characteristics, including the location of the reference point and the total depth of 
the well.  Historic static water level measurements and survey information may also be 
reviewed. 

5.2.2 Well access:  Many wells may be locked for security reasons.  The necessary procedures and 
equipment to access the wellhead shall be identified prior to entering the site. 

5.2.3 Equipment:  There are many different water level meters available.  Field personnel should 
make sure the appropriate equipment is used based on well construction details (e.g., well 
diameter, anticipated depth to water).  The specific equipment to be used should be 
inspected.  Field personnel should be sure the equipment is in proper working order, and the 
measurement increment marks are legible.  The type of power supply (e.g., type of batteries) 
should be determined so that an appropriate back-up supply can be obtained if needed.  
Sometimes water level meters may be repaired by removing a length of cable near the sensor 
and re-splicing the cable to the sensor.  If this kind of repair has taken place, the 
measurement markings on the cable are no longer accurate.  This condition should be 
observed and noted, and if appropriate, a replacement water level meter may be obtained as 
an alternative to correcting the water level measurement for the length of the splice. 
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5.2.4 Calibration:  Manufacturer’s instructions, if any, for calibrating or maintaining the accuracy of 
the instrument shall be followed.  If there are project-specific requirements for calibration, 
these shall also be implemented as outlined in project-specific plans. 

5.2.5 Equipment decontamination:  All down-hole equipment should be decontaminated prior to and 
after use and between well locations in accordance with project-specific requirements.  Note 
that some water level probes may be made of materials that are incompatible with certain 
decontamination solvents. 

5.2.6 Order of measurement:  For some projects, there may be a specific order in which 
measurements are to be collected, for example, from the least to most contaminated wells.  
Any such requirements will be specified in the project-specific plans. 

5.2.7 Opening the well:  Prior to accessing the well, the wellhead should be cleared of debris and/or 
standing water.  For example, it is common to find standing water in flush mount wellheads 
that, if not removed, will enter the monitoring well, potentially causing inaccurate water level 
measurements and/or contamination of the groundwater.  Nothing from the ground surface 
should be allowed to enter the well.  Once the wellhead is clear, open the well to obtain the 
measurements.  In some cases, it may be necessary to allow the water level to equilibrate 
prior to measurement (e.g., wells with fully submerged screened intervals). 

5.3 Measurement procedures 

5.3.1 At each location (well, piezometer, bridge/culvert, pier/wharf, etc.), determine the location of 
the surveyed elevation mark.  For wells, general markings may include either a notch in the 
riser pipe or a permanent ink mark on the riser pipe.  Some projects may specify a consistent 
reference point for all wells, for example, the highest point on the riser or the northernmost 
point.  For monitoring surface water levels, there may be a painted mark on an existing 
structure or the reference point must be known if not marked. 

5.3.2 If the reference point is not marked, a point may be selected and clearly and permanently 
marked to be used for future measurements.  If this is done, the project manager must be 
notified to arrange for the elevation of the new reference point  to be surveyed. 

5.3.3 To obtain a water level measurement, lower the probe of the water level meter down into the 
water in the well until the audible sound of the unit is detected or the light on an electronic 
sounder illuminates.  In wells, the probe shall be lowered slowly into the well to avoid 
disruption of formation water and creation of turbulent water within the well.  At this time, the 
precise measurement should be determined (to the nearest 0.01 ft/0.01m) by repeatedly 
raising and lowering the tape to converge on the exact measurement.  Obtain the reading 
from the stadia-marked cable where it crosses the surveyed reference point.  If the cable is 
not marked to the nearest 0.01ft/0.01m, a manual rule may be used to interpolate between 
marked measurements.  

5.3.4 Record the water level measurement as well as the location identification number, measuring 
point (surveyed elevation point), date, time, and weather conditions in the field logbook and/or 
field form.  Any problems with the condition of the well should be noted so that appropriate 
maintenance can be performed. 

5.3.5 To measure the total depth of a well, lower the probe (turn down signal as appropriate) slowly 
to the bottom of the well.  For deep wells or wells with a soft or silty base, the depth may be 
difficult to determine.  It may be helpful to lower the probe until there is slack in the tape, and 
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gently pull up until it feels as if there is a weight at the end of the tape.  Obtain the depth 
reading (to the nearest 0.01 ft/0.01m) from the cable where it crosses the surveyed reference 
point.  If the cable is not marked to the nearest 0.01ft/0.01m, a manual rule may be used to 
interpolate between marked measurements. 

5.3.6 Record the total well depth in the field logbook and/or field form. 

5.3.7 The meter will be decontaminated in accordance with appropriate project-specific 
requirements and equipment use and care requirements.  If the probe was in contact with 
separate-phase liquids, the potential for cross-contamination is greater, so appropriate care 
should be taken during decontamination, as specified in project-specific requirements.  It is 
important to avoid placing the measuring tape and probe directly on the ground surface (to 
minimize potential cross-contamination) or allowing the cable to become kinked (which affects 
the accuracy of the measured depths). 

5.4 Special conditions 

5.4.1 Wells containing pumps or other equipment.  It may be difficult to obtain accurate water level 
depths in wells where down-hole equipment is present.  There may not be sufficient space 
within the well for the water level meter, or the meter cable may become bound up in the 
tubing, cables, or other equipment in the well.  It is preferable to remove down-hole equipment 
when feasible.  If removal of the equipment is not feasible and there is a reasonable chance 
of getting the meter caught in the well and not being able to remove it, it may be preferable to 
avoid collecting water level data. 

5.4.2 Drinking water wells.  The water level meter represents a potential source of surface 
contamination when introduced into drinking water wells, particularly for bacteriological 
contamination.  If it is necessary to measure water level depths in drinking water wells using 
the procedures in this SOP, appropriate disinfection procedures should be performed. 

6.0   Quality assurance / quality control 

6.1 Field personnel will follow site-specific quality assurance guidelines.  Where measured depths are not 
consistent with well records or previously measurements, the depths should be re-measured, verified, 
and documented in the field records. 

6.2 Field duplicates of the depth-to-water measurements will be obtained if required by and at the 
frequency specified in project-specific requirements.  To collect a field duplicate measurement, the 
water level probe will be fully withdrawn from the well, then re-lowered to obtain a second reading of 
the depth to water.  No more than a few minutes should elapse between the two measurements.  Field 
duplicates will not be obtained if water levels are changing rapidly, for example, during pumping tests. 

6.3 Manufacturer’s instructions, if any, for calibrating or maintaining the accuracy of the instrument shall 
be followed. 
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7.0   Data and records management 

7.1 All field information will be recorded in the field logbook or on a field collection form by field personnel. 
Recording of field data will follow the guidance presented in ENSR SOP 7515, Recording of Field 
Data. 

7.2 Unanticipated changes to the procedures or materials described in this SOP (deviations) will be 
appropriately documented in the project records. 

7.3 Records associated with the activities described in this SOP will be maintained according to the 
document management policy for the project. 

8.0   Personnel qualifications and training 

8.1 Qualifications and training 

8.1.1 The individual executing these procedures must have read, and be familiar with, the 
requirements of this SOP. 

8.1.2 Collecting water level measurements is a relatively simple procedure requiring minimal 
training and a relatively small amount of equipment.  It is recommended that the collection of 
water level measurements be initially supervised by more experienced personnel.  

8.1.3 Field personnel must be health and safety trained as required by the project conditions and 
local/national standards.  

8.2 Responsibilities 

8.2.1 The project manager is responsible for providing the project team with the materials, 
resources and guidance necessary to properly execute the procedures described in this SOP. 

8.2.2 The individual performing the work is responsible for implementing the procedures as 
described in this SOP and any project-specific work plans. 

8.2.3 Field personnel are responsible for the proper use, maintenance, and decontamination of all 
equipment used for obtaining water level measurements, as well as proper documentation in 
the field logbook or field forms (as appropriate). 

9.0   References 

American Society for Testing Materials.  1993.  ASTM Standard D4750, Test Method for Determining 
Subsurface Liquid Levels in a Borehole or Monitoring Well (Observation Well). 

Driscoll, Fletcher G.  1986.  Groundwater and Wells.  St. Paul Minnesota:  The Johnson Division. 
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